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Never a shutdown to oil 


this Welsh Plug machine 


FARVAL— 
Studies in 


because Farval’s on the job pit 


HIS machine drives seven Welsh Plugs 

into the block of a well-known automobile 
engine. Uninterrupted operation is essential 
to its smooth performance as part of the auto- 
nated line. 


[hat's the reason the builder installed Farval 
Centralized Lubrication. These photographs 
were taken before final assembly of the 
machine, to show the extensive, orderly ar- 
rangement of Farval lubricant lines and valve 
manifolds serving 207 vital bearings—failure of 


any one of which would cripple the operation. 


Now in service, the Farval system lubricates 
the machine automatically from the pumping 
station located at the left. It delivers a measured 


amount of oil to each bearing, as often as de- 


sired, while the machine itself is operating. 
Never a shutdown for lubrication! And no 
special oiler is needed. 


Farval Automatic Lubrication is the ideal 
system for automation in any industry. The 
Farval Dualine valve placed at each bearing is 
simple, sure and foolproof—only two moving 
parts, without springs, ball-checks or pinhole 
ports to cause trouble. Its value proved by 
more than 27 years of successful service, Farval 


lubricates millions of industrial bearings. 

Let us send one of our lubrication engineers 
to analyze your plant equipment and help you 
determine how Farval can serve you. Just drop 
us a line. Ask also for Bulletin 26. The Farval 


Corporation, 3279 East 80th Street, Cleveland 
4, Ohio. 


mpany, Industrial 
Limited, 


7222977, 


— 


j 


Lubrication 
No. 175 


KEYS TO ADEQUATE LUBRICATION —Wherever you see the 
sign of Farval—the familiar central pumping station, dual lubricant lines 


and valve manifolds—you know a machine is being properly lubricated, 


These photographs of a Welsh Plug Assembly Machine, showing Farval 
lines and valves on both sides, by courtesy of the builder, Sainte Claire 
Tool Company, Detroit, Michigan. 





| Highland Park 


5 
Glencoe 


) 
LOS Winnetk enton Har 
DB Wise te d a h € a dene E. 

B Evanston m | 
UChit gan 


BWhiting Michigan City* 


co ef» Pa "t | » ' - - J 
2 Un a DES D iG Fe : : SD Toledo 


URL AIC TESI E ES NE 


oue Que |. i. 
Ee rale ml 


29 : 
^ T one N jo 
ty Í Minster p 
pon D. Pe 
2 = 


e [UNE $ 
e \ 


Mot om 
Sat 1 Cnaregtowe Ye is 


JN Ben. 
elimore | > 4 
ne eenfield Greenfield 
South 
Sedatia 


fo A 

| 6 i P - c Z 

Y reencas à os apol Ta Ke ] -^5 v ee Y 
— | ted , | > “ha T 7 x 2e (4-96 

2 Brazil news t HT ub i 4 1 t : y : 
1 EC E —(ii) Spite i D i i 5 
— RE 
ix v x: 


^ 
Prawe 


This possibility is worth your consideration. Many of our best customers use us in 


this manner—as their gear department—with all of our facilities geared to their gear 
needs. Would you like to learn how successful these associations have been, and what 


a similar service might mean to you in terms of reduced costs and better gears: 
g | 


Our Sales people are gear engineers. Would you like to talk to one? Write us at 


Richmond, Indiana—gear headquarters for many of America's leading industries. 


AUTOMOTIVE GEAR DIVISION 
MANUFACTURING COMPANY 
RICHMOND, INDIANA 


ZAR 


GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 





Special Armco Steel 
Cuts Painting Costs, 


Makes Your Products Look Better Longer 


Mill-Bonderized Armco Cold-Rolled PAINTGRIP® Steel helps 
streamline painting schedules, produces smoother, more durable 


paint finish. 


If you use painted sheet metal in your products, you'll be 
interested in the cost-cutting and sales-boosting advantages 
offered by Armco Cold-Rolled Paintcrip. Both service 
records and exposure tests prove its superiority over ordi- 
nary cold-rolled steel for parts that must be painted. The 
reason is this special steel is given an electrolytic “flash” 
of zinc and then Bonderized at the mill. It is designed 


specifically to take paint and hold it longer. 


Combination of Advantages 

The special paint-holding surface of Armco Cold-Rolled 

PainTGRIP offers you a combination of advantages that 

make possible easier fabrication and improved product 

performance. 

* Easy to Fabricate — Can be readily formed, drawn, 
welded and soldered. Surface remains intact during 
drawing or forming. 


Results of two years in an industrial 
atmosphere. Same paint schedule for 
both panels. Scratched to accelerate 
flaking. Left — Untreated Cold-rolled 
steel. Right—Armco Cold-Rolled 
PAINTGRIP. 


ARMCO STEEL CORPORATION [— 


e Simplifies Painting — Cold-Rolled PAiNTGRIP is ready 
to paint. Surface treatment eliminated and paint 
easier to apply. On interior unexposed surfaces, 
mist-primer coat may be eliminated. 

e Resists Rusting in Storage — Not recommended for 
use unpainted but can be stored inside as sheets, 
coils or semi-finished parts without rusting. Cuts 
cleaning costs. 

* Longer Paint Life — Helps assure uniformly smooth 
paint finish that lasts several times longer than 
paint on untreated cold-rolled steel. 

Consider Armco Cold-Rolled Paintcrip for your products. 

Its many advantages may help you cut finishing costs and 

add new customer-appeal, This paint-preserving Armco 

Steel is produced in sheets and coils in 12 to 28 gage. Write 


us today for complete information. 


Co 


1557 CURTIS STREET, MIDDLETOWN, OHIO V ® 


SHEFFIELD STEEL DiVISiuN * ARMCO DRAINAGE & METAL PRODUCTS, INC 


* THE ARMCO INTERNATIONAL CORPORATION 
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When Splines Need Stress Control— 56... D. Ww. Dudley, General Electric Co 


This article gives charts and formulas for computing four important typ 
stresses that must not be exceeded if a design is to work su sfull 


New Aluminum Forging Alloy— 62... Warren Bomhardt, The Martin Company 
Lower notch sensitivity makes alloy 7079 better than the older 7075 for thick 


sections requiring high strength. This run-down covers its limitatior 


How to Communicate— 64... J. O. Dibbs and R. F. Philip 
Snafu galore results when a message doesn’t get across. In a tw 


article, the authors tell best ways to give instructions, prepare a report 


Vacuum Coatings Go Industrial— 67... P. J. Clough, National Research Corp 
Once limited to decorative uses, these metal films are finding many industria 
applications, such as in the corrosion-resistance and miniaturizat l 


Design Features in New Products— 70... 


lractor becomes power package; portable electrocardiograph 
ilong work; grippers control moving paper 
r ; 
Linkages Gain on Cams— 75... A staff report 
New graphical design method developed in Germany for f i ikag 
replacing complex mathematical analysis previously requir 


New Nylon from France— 76... J. Fouqué, Organico, Paris 


An introduction to nylon-11, now available in the US and rated 
established nylons in water absorption, ease of plasticizing, thermal 1 


Design for Pay Dirt— 80... 


Bulldozers, cranes, power shovels are impressive, but what about the comp: 
nents needed to make them bigger and better? We asked the question 


5 


and here are the answers from leading builders of carth-moving equipment 
How to 
| DESIGN FIL | Lubricate Ways— 92... W.O Wright, Bijur Lubricating Corp 


I 
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THE NEW “BELL RANGER” 
HELICOPTER USES HEIM 
UNIBAL ROD ENDS 


Model 47-J is the latest helicopter to be introduced to the 
commercial market by Bell Helicopter Corp., and has been 
named the Bell Ranger. It is a four-place, executive type 
machine with a deluxe interior or a series of quick-change 
cabin arrangements for cargo, litter, and internal hoist con- 
figurations. 

HEIM Unibal Rod Ends were chosen for the linkages in 
the carburetor heat and mixture control installations, and 
in the main rotor stabilizer bar assembly. The rods link 
hydraulic dampers to the bar, which provides exceptional 
stability to the flight characteristics of Bell helicopters, acting 
like a gyroscope and, through mixing levers, keeps the rotor 
plane of rotation in its pre-established flight path. 


THE HEIM Untbal is the spherical bearing 


which corrects misalignment in every direction because of 
the universal movement of the ball — Reduces friction and 
lost motion in linkages — Eliminates the effects of vibration 
— Lowers assembly costs because of its quick and easy instal- 
lation — Carries heavier loads. 

Perhaps Heim can help solve — or simplify — your 


linkage problems. Feel free to write. Be sure each engi 
neering and purchasing department has a Heim catalog. 


THE HEIM COMPANY / Fairfield, Connecticut 
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simplifies the manufacture and assembly of this shaft 


and permits "in the field" maintenance. 


CURVIC’ COUPLINGS—what they are 


and how they can help improve your product 


Curvic Couplings are precise face splines 
that drive, center and align parts with a 
high cle oreg of accuracy 

they can improve your product by 
giving improved design, simplify main 
tenance through the use of interchange 
ible parts and lower production costs by 
eliminating the need for large complex 
part 

Because Curvic Coupling teeth curve 
lengthwise either concave or convex 
contact between the joining teeth is con 
trolled. The load carried is equally. dis 
tributed on all teeth as tooth-to-tooth 
spacing is held to extremely close limits 
Therefore, Curvic Couplings can be made 


smaller, thinner and lighter than many 
other types of toothed connections. 


Three principal types 
l. The permanent Curvic Coupling is used 
for driving and aligning. It is for such 
uses as building up accurately. balanced, 
precision rotors for jet aircraft. engines. 
Curvie Couplings can hold mating parts 
within 0.0005” total runout 


2. The semi-universal Curvic Coupling al 


lows misalignment of shafts (2° maxi 
mum) together with axial freedom. Local 
ized tooth bearing prevents load concen 


tration on ends of teeth 


Shift and overload Curvic ( lutches main- 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


tain proper tooth contact while the clutch 
engages and disengages. Shift clutches are 
used in washing machine wringer drives, 
motor trucks, outboard motors, aircraft 

wherever a positive toothed clutch is 
needed. 

Overload clutches are used where the 
amount of torque to be transmitted must 
be regulated, as in power screwdrivers. 

The Gleason Engineering Department 
will be glad to consult with you regarding 
Curvie Couplings for your product. Write 
for our booklet 


The drawing above shows the method of produc- 
ing both sides of Curvic Coupling teeth with the 
same surface of the cutter or grinding wheel, so 
that both sides have the same curvature. Curving 
the teeth lengthwise in this manner assures con- 
trol of contact between Joining teeth. 





Interesting to Note .... (continued) 


the full-sized equipment, but most are the products of 
toy-makers who use the trademarks by agreement. Ex 
ceptions are the Gradall (a true model), the two Lorain 
shovels (both desk models) the pavement finisher (desk 
model), the Caterpillar machines (made up of die cast- 
ings), and the IH tractor (plastics). The others are sheet 
steel, produced by Ny-Lint, or Model, and sell in toy 
stores at from $5.95 to $17.95, depending on complexity 
(Some of ours have been returned, the rest are making 
orphan youngsters happy this Christmas.) 

McGraw-Hill Studio made quite an elaborate pictur 
taking setup in this case. A wide-angle lens was essential 
to get necessary depth of focus—the layout is only about 
3 ft wide in front, and about 10 ft at the back, with 
blue “sky” covering one entire studio wall. The “snow” 
is white paper with aluminum-impregnated | sparkk 
Santa is our own associate editor, Hank Cook, dressed 
in a velvet-and-fur costume complete with genuine yak 
hair wig, all borrowed from the local undertaker. He 
sweltered in the glare of at least a dozen flood and spot 
lights. In any case, the cover brings you holiday greet 
ings from the editors, and the hope for a good year in 
1958, from all the staff of Product Engineering 


Breaking the Language Barrier 
When the United Nations first began the task of 


listening to delegates speaking in their native langaug« 
it immediately faced the necessity of having an accurat 
translation come through simultaneously with the orig 
l'odav. a del gate can 


dial in on his headphones any one of the five major lan 


inal. The challenge was met 


guages: English, French, Spanish, Russian and Chinese 
During one crucial debate soon after the UN’s incep 
tion, an interpreters mistake almost became an inter 
national issue. The delegate from France was speaking 
In French, he requested the US delegation to stand 
behind his resolution. The appropriat rench verb form 
for "ask" or "request" is "demand n he inter 
preter made the mistake every student of the languag: 
Instead of: “The French delega 

tion requests the United States it came out 
demands that the United States 


' 
the commotion that ensued. It wa 


has made at one tim 


You can imagine 

l hou S before 

the error was recognized and tempers soothed 
Communication is one of the most important pi 


lems in the world. and this certainly is true in the ar 


of product design l'wo S ic problem- from 


viewpoint. of the. manager ! e discussed 


on page 64 


A Slick Discovery 


At the British Institute of Mechanical Engineers in 
1882, young scientist Beauchamp Tower was conducting 
To test the 
effect of lubricating with an oiler, ‘Tower drilled a hole 
through the beaiing bronze. No sooner had the oiler 
been removed, when oil poured from the newly drilled 
hole. He stopped the flow with a wooden plug, but it 


friction experiments on journal bearings 


Product. Engineer 


was soon forced out. Tower realized immediately that 
1 fluid pressure existed, and verified his belief with a 
pressure gage. 

He followed up this accidental discovery with pres 
ure experiments at various points in the fluid film. 
Integrated over the area of the bearing, the pressure 

idings were in close agreement with the measurement 

f the load being carried. This demonstrated the natur: 


hydrodynamic lubrication. Film lubrication of this 


rt een in lubricated ways (se page 92 


lower didn’t fully realize the importance 
until O 


borne Reynolds put Tower's findings 
il form in his classic hydrodynami 
ition. ‘This paper has been called 


in the history of oil-film lubrication.’ 


The Day Lisbon Was Razed 


quiet in Lisbon at 9:29 am on that Saturday 
1755. It was All Saints’ Day and many of th 
were attending morning mass: 

of the churches and cathedrals In 
fishmongers and shopkeepers selling 
monks had made the pilgrimage 
onvento de Santa Truindede, one 


beautiful churches 


of destructio1 
What had 

on was ruin 

instantly. Who can 


1 i 
I ed th hr 


onti 


San Francisco could have 
ind Yokahama could ha 


pec pk who died l 
f 


n 19 
a tremor and nothing 
that anoth 
La 
Sadusk 
Oakland Calif., re es | 


picking up a | | i 
on his Electro- AIA ol Steal 


graph. After examin- 
ing the heart of a patient, he noticed four larg 
irit n his 2 iph. l pon hecking, he 
recorded the tremors of a local quake 
clectrocardiography is a new lightweight | 
[he heart of a pati 
be more easily studied. Will we ever under 


irt of the earth 


pictured on page /3. 


Benepicr A. LEERBURGER 





Erricient NEW 
RUNNING MATE 


for latest NEMA motor sizes... 


— 


EASY MOTOR REPLACE- 
MENT — Remove four mount- 
ing bolts and separate coupling. 
Oil drainage is unnecessary. 
Sturdy bracket design aids 
motor re-alignment. 


LINK-BELT Motogear designed for 


bracket-mounting foot-type motors 
of any manufacturer 


ABILITY TO ACCOMMO- 
DATE A WIDE RANGE OF 
MOTORS meets emergencies, 


minimizes downtime. 


Immediately available from stocks near you—new Link-Belt Motogears 
in sizes up to 60 hp, output speeds from 280 down to 6 rpm. 
Wherever space is restricted . . . where downtime means a costly break in 


production continuity—Link-Belt Motogears soon pay their own way. In 
addition to easy motor replacement—simplified ratio changes and quick 


accessibility of parts for maintenance offer major service savings. 


Contact your nearby Link-Belt office or authorized stock-carrying dis- 
tributor for facts. Ask, too, about the new flange-mounted Gearmotors 
stocked in sizes up to 30 hp. Or write for Book 2447, giving details of both. 


LAA 


ENCLOSED DRIVES 


LINK-BELT COMPANY: Fxecutive Offices, Prudentia! Plaza, Chicago 1. To Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch Stores aan Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South 

Africa, Springs. Representatives Throughout the World. 14,318 


RIGIDITY of high-speed shaft 
and pinion is provided by 
straddle-mounting — extremely 
important in coping with shock, 
reversing or heavy loads. 


ONE LOW-SPEED GEAR SET 
per drive size and maximum 
accessibility of all operating 
parts simplify inspection, main- 
tenance and ratio changes. 
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Developments To Watch 


FURTHER DESIGN CHANGES IN MACHINE TOOLS... 


are indicated by recent progress in alumina ceramics. Norton Company's 
newest ceramic cutting tool tips, for instance, are made with oxide particles "about 


hem far greater 


a third as fine as face powder,” have a microstructure that gives t 
toughness, so cutting speeds can be stepped up from 100 fpm to 200 fpm or more 
on such hard-to-cut materials as chilled cast iron 

But, says Norton, to take full advantage of these cutting tips more power, 


rigidity and speed will be required 


A LOT MORE ALUMINUM IN CARS... 


d is forecast by M. F. Garwood, Chrysler Corp.'s chief materials engineer 
Noting that Chrysler is already the largest consumer of aluminum in the auto 
industry (100 lb per car), he expects at least a 50% increase in the next 10 years 
\mong the newer aluminum parts at Chrysler are impact-extruded spark plug 
tubes which, as Garwood points out, make it possible to eliminate multiple-dic 
forming operations and costly electroplating. 
Now under test are aluminum radiators; die-cast aluminum engine blocks and 


$ 


heads; extruded and cast aluminum bumpers, which may be provided with inserts 


of stainless steel or vinyl plastic to protect them from denting 


CASTOR OIL FOR PLASTICS? ... 
... Yes, say Allied Chemical and DuPont. They find that rigid and semirigid 
castor oil-polyurethane foams come closer than any materials so far tested to 
meeting the requirements for a low-rebound, low-density material for crash pad 
ding. But the two companies note that the new foams are not likely to replace 
any now on the market for general-purpose use. Low rebound is not always 
desirable, and castor oil foams do not promise any particular price advantage 


VARIATIONS IN PITCH UNIFORMITY .. . 


. of screw threads, grids and other periodic structures are measured automatically 
at Bell Telephone Laboratories, using a new instrument called a “microdeviometer.” 
It combines two optical gratings (one fixed and one movable) that act as a distance 
scale, an optical position-measuring device, and an electronic analyzer-recorder 

I'he part to be evaluated is mounted on a moving platform which also contains 
one of the gratings. ‘This moves past the fixed grating, interrupting a beam of 
light trained on a photocell when the rulings on the two are superimposed, and 
producing electrical impulses proportional to distance increments of one micron 

Meanwhile, another light beam and another photocell are arranged to produce 
an output pulse whenever an element of the structure passes a fixed reference point 

The two pulses are then fed to an electronic computer which evaluates the 
deviation from the ideal form and records it on a chart. ARG 


Pitch is measured . . . 
by instrument that puts eval- 


vation of periodic structures 
on automatic basis, provides 
permanent record for future 
study. Mechanical-optical 
section is in center, computer 
at left; section of chart is 


inset. 





Vibration won't loosen FLEXLOC self-locking nuts 


replacement, frequent adjustments, even rough screw 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 

designers specify rugged, reliable, precision-built 
FLEXLOC self-locking nuts. 


HERE'S WHY: 

FrLEXLOC locknuts are strong: tensile strengths fai 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 


action. And they are reusable: repeated removal and 


We also manufacture precision titanium fasteners. Write for free booklet. 


threads will not affect their locking life. 


Standard FLExLoc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLO C tocknur pivision 
® 


JENKINTOWN PENNSYLVANIA 
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NOW! 
An amazing 
new development 
in tubing...gives steel 
unusual new properties 
of corrosion resistance 
for use in critical 
applications 










NEW ZINC I.D. TUBING RESISTS CORROSION— Outstanding new GM Steel Tubing with Zinc I.D. has a 






i RETAINS OUTSTANDING STRENGTH, DUCTILITY corrosion-resistant metallic coating which is non-porous, 
uniform in thickness and sufficiently ductile for manu- 

AND ECONOMY OF STEEL! facturing operations. The coating does not vield a volume 

build-up of corrosion deposits. The tubing is completely 

You can now use economical steel tubing for applications annealed and the coating entirely intact when delivered. 

formerly restricted to more expensive materials. Through Investigate the immediate savings possible with GM 

an exclusive and inexpensive process, GM Steel Tubing Steel Tubing with Zine I.D. Write direct or call your 

makes available tubing that withstands corrosion and GM Sales Engineer. And watch for important tubing ad- 

yet retains the important strength and economy of steel. vances of the future to take shape at GM Steel Tubing. 


GM STEEL TUBING by i- 


OCHESTER 
RODUCTS 







ROCHESTER PRODUCTS DIVISION OF GENERAL MOTORS, ROCHESTER, N. Y. 
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. Cellulubes were tested for two years in four Cooper Bessemer Air Compressors. Cylinder wear was negligible. 
Deposits normally found in compressor auxiliaries and valves were reduced or eliminated.” 


I 


. A conventional lubricator will pump Cellulubes satis- 
factorily. No obnoxious vapors — does not present a personnel 
problem in terms of handling a toxic material.” 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION 
DEPT. 547-L 180 MADISON AVENUE, NEW YORK 16, N. Y. 


Please send me: 


l] Technical bulletin C] Sample of 


Namen a 
Company... 


Address... 


. . . No pressure surges nor evidence of fire in the air 
accumulator when Cellulubes are used. They are excellent 
lubricants, and also are effective as detergents.” 


viscosity. 





ri a 
"—— ]— 


Geo s FAR Ape 


“NO PRESSURE SURGES...NO EVIDENCE OF FIRE... 


EXCELLENT LUBRICATION... WHEN FIRE-RESISTANT 
CELANESE CELLULUBES ARE USED!” 


"Cellulube has now been in four of our Cooper Bessemer air compressors for approximately 
two years. The compressors were inspected during a recent Catalytic Reformer General Inspection. 
Cylinder liner wear was negligible, particularly when compared to the amount of wear we had 
experienced when previously using a synthetic lubricant. Cellulube, in addition to acting as a 
lubricant, is also effective as a detergent. Compressor cylinder air passages which had been heavily 
coated with carbonaceous materials and deposits laid down by the previous synthetic lubricant, 
are gradually being removed and the compressors again show the original factory finish. Deposits 
on valve cages and plates have been reduced and are no longer a problem. 


"Cellulube does not present a personnel problem in terms of handling a toxic material. There are 
no obnoxious vapors from Cellulube. A conventional lubricator will pump Cellulube satisfactorily. 


There have been no pressure surges nor evidence of fire in the air accumulator. 


"We believe this material is an excellent lubricant plus the fact that acting as a detergent the 
deposits normally found in compressor auxiliaries and valves have been reduced or eliminated.” 


These results are typical of what you can expect from Celanese Cellulubes. They have been 
developed to meet the pressing need for fire-resistant lubricants which virtually eliminate the 
problem of carbon deposits 


Celanese Cellulubes are available in 6 controlled viscosities: 90, 150, 220, 300, 550, 1000, S.U.S. @ 
100° F. These straight phosphate esters provide excellent lubricity, are non-corrosive and non-reactive. 


Celanese Cellulubes open new areas for in-plant protection against fire and explosion. Evaluate 


them in your own operation. Use coupon to request samples and technical data. Celanese® 
Cellulube® 


CHEMICALS 


Celanese Corporation of America, Chemical Division, 180 Madison Avenue, New York 16, N.Y. 
In Canada: Canadian Chemical Co., Limited, 2035 Guy Street, Montreal, P. Q., Canada 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y 
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ins 66D aad ifo. civi e ” 
I ma life-giving spring. . 
\ Pt just an ordinary-looking coiled 
X m . e 
\ gs spring, made of stainless steel, I per- 


form my work in blood transfusion 
apparatus—always 


dependable—like 
every A.S.C. spring." 


gong .. . the rugged power spring that helps 
get your outboard motor going when 
you pull the cord, and I’m made from 
(S tough spring steel produced at the roll- 
ASSOCIATED SPRING CORPORATION 
BRISTOL. CONN., U.S.A 


ing mill of the Wallace Barnes Di- 
vision. 


5730 
© 1957 


In smaller sizes, I run clocks, 
movie cameras and other mechanisms.’ 


Divisions 


-December 23, 1957 
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wifh Successful Springs 


“We'll time your eggs ... [ N~ 


, 
r 


or turn off the current... 


i 


. we're the family of coil and flat 
springs that control the timing of your 
electric stove, dishwasher, clothes 
washer and dryer. Divisions of A.S.C. 


make all types of instrument springs." 


“Call me up sometime... 


. and when your finger dials a Division of 
Associated Spring Corporation, I'm the spring 
that returns the dial after each number selection— 
always at your service." 


*'Tune mein on T V.. . . . I'm not really a spring— 


but A.S.C. engineers figured 
how to make tuning coils like 
me with special coatings on a 
spring winder. Jf you need a 
spring—or a thing that looks 
like a spring—see a Division of 


Send for Pamphlet Associated Spring Corporation.” 


“Designing Springs 


for Performance 


ASSOCIATED 
SPRING 


CORPORATION 


Thar = 


ASSOCIATED SPRING CORPORATION 


GENERAL OFFICES: BRISTOL, CONNECTICUT 
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UDT-1091 Turbotorque® UD-1091 6-cyl Diesel sx x 7, 


Diesel 6-cyl; 5*4 x 7; 1,091 cu. in. 1,091 cu. in. displ.; Eng Max. hp— 
displ.; Eng. hp (à 1500 rpm: Max. 224 @ 1500 rpm; Power Unit Int. 
300; int. 265; Power Unit Int load hp load hp—202 @ 1500 rpm 

—250 @ 1500 rpm 
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U- 501 6-cyl Carbureted 4». x 5'4; U-450 6-cyl Carbureted 4% « 5; 

501 cu. in. displ.; Basic Eng. Max. hp: 450 cu. in. displ.; Basic Eng. Max. hp 

Gaso.—212 @ 3000 rpm; Power Unit — Goso. — 182 @ 3000 rpm; Power 

Net hp: Goso. — 133 @ 2200 rpm; Unit Net hp: Goso. — 126 @ 2200 
. LPG—128 @ 2200 rpm rpm; LPG—124 @ 2200 rpm 


aa us 


WV- 549 V-8-cyl Carbureted UV- 461 y-8-cyl ren 


4 AX | 

“ x ^; 461 Cu. in disp 

% w 4 *; 549 cu. in. displ.; En ng. : : 

Mox. hp: Gaso. e 257 @ 3400 rpm; Max. hp: Goso. - 226 (QU -— " 

Power Un Ne hp: ns. - 208 w Power Unit Net z Gaso. a = w 
: (a =» 69 @ 2600 

2600 r du 201 2600 rpm 2600 rpm; LPG m 

P P 


PT diede 


Power that protects your 
reputation as a specifier! 


Call in THE MAN FROM INTERNATIONAL for 
the full story on 20 heavy-duty industrial engines 
that deliver a full measure of dependable power 


. 
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UD- 18A 6-cyl Diesel 4. x 6%; 


691 cu. in. displ.; Eng. Max. hp—150 
@ 1600 rpm; Power Unit Int. load hp 
—125 (9 1600 rpm 


U-372 6-cyl Carbureted 4» x 

4%; 372 cv. in. displ.; Basic Eng. Max. C= 
hp—Gaso.—165 @ 3200 rpm; Power ^ i, 
Unit Net hp: Gaso. — 104 @ 2200 

rpm; LPG—97 @ 2200 rpm 


9 - 


UV- 401 V-8-cyl Carbureted 


= x 3%; 401 cu. in. displ.; Eng. Ma 
— Gaso. — 206 @ 3600 rpm; En 
o. — 155 @ 2800 


x Net hp: Gos s 
rpm; LPG—155 @ 2800 rpm 


.* 
—— LL (( 


reni 
Pt 





UD-525 6-cyl Diesel 


4% x 5%; 525 cv. in. displ.; 
Eng. Max. hp—137 @ 2000 
rpm; Power Unit Int. load 
hp-115 @ 1800 rpm 


E U-3086-cyi Carbureteds's, x 4%; 
308 cu. in. dispi.; Basic Eng. Max. hp— 
Gaso.—154 @ 3600 rpm; Power Unit 
Net hp: Gaso.—87.5 @ 2400 rpm; LPG 


—91.2 @ 2400 rpm 


U. 2 81 4-cyl Carbureted 
A'a x 5%; 281 cv. in displ.; 
Power Unit Net hp: Goso. — 
67.5 à 1800 rpm; LPG J 

Q ; -73 
@ 1800 rpm 


UD-14A 4-cyl Diesel 


4^4 x 6; 461 cv. in. displ.; 
Eng. Max. hp—105 @ 1800 
rpm; Power Unit Int. load 
hp—76 @ 1400 rpm 


U-1 15 4cyl Carbureted 
3% x 4*4; 175 cu. in. displ.; 
Power Unit Net hp: Gaso. — 
50 @ 2000 rpm; LPG—51.5 
@ 2000 rpm 


U-264-6 6-cyl Carbureted 3", x 
4%; 264 cu. in. displ.; Basic Eng. Max. 
hp — Gaso. 153 (à 3700 rpm; Power 
Unit Net hp: Goso. — 78 (à 2400 rpm; 
LPG—81 (9 2400 rpm 


UD-350 4-cyl Diesel 


4% x 5%; 350 cu. in. displ.; 
Eng. Max. hp—92 @ 2000 
rpm; Power Unit Int. lood 
hp—75 @ 1800 rpm 


UD-281 4-cyl Diesel 


4% x 5a; 281 cu. in. displ.; 
Eng. Max. hp—68 @ 1800 
rpm; Power Unit Int. load hp 
—60 @ 1800 rpm 


U- 220 6-cyl Carbureted 3%, x 3°x,, 
220 cv. in. displ.; Basic Eng. Mox. hp: 
Gaso. — 112 (à 3700 rpm; Power Unit 
Net hp: Gaso.—68 (à. 2400 rpm; LPG— 


68 @ 2400 rpm 


U-123 sey Carbureted 
3% x 4; 123 cv. in. displ.; 
Power Unit Net hp: Garm 


33 @ 2000 rpm; LPG—27.5 
@ 2000 rpm 


UC-604-yi Carbureted 
2% x 2%; 60 cu. in. dixpl.; 
Power Unit Net hp: Gaso.— 
16.5 @ 2500 rpm; Nat. gas 


Here you see the complete expanded 20-model line 
of International power—heavy-duty engines and power 
units that continue to justify the judgment of men who 
have specified International for more than 50 years. 

Choose any of the 13 carbureted industrial engines, 
from 16 to 257 hp, or seven diesels, from 60 to 265 
intermittent load hp, with full confidence. You'll al- 
ways get an engine that delivers a full measure of 
dependable, economical power. And every engine is 
backed by the finest parts and service support in 
the world. 

For full details on engines of interest to you, call in 
THE MAN FROM INTERNATIONAL. You'll find 
him as helpful as the power he sells will be profitable 
to your customers. Through him you can get assistance 


—13.5 @ 2500 rpm 


with all installation problems, including pilot model 
engines, and very special delivery service when you 
need it. Just call his headquarters in Melrose Park, 
Illinois—Fillmore 3-1800. 


INTERNATIONAL 
CONSTRUCTION 
EQUIPMENT 


International Harvester Co., 180 N. Michigan Avenue, Chicago 1, Illinois 


A COMPLETE POWE SE: Crawler and Wheel Tractors Self-Propelled 
t Ipers Crawle« ar bber-Tired Loaders f-Highway Haulers Diesel 
and Carbureted Engines Motor Trucks Farm Tractors and Equipment 
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Control them all 


win WESI 


If you want to position a workpiece pre- 
cisely . . . if you want to hold it securely 
while drilling, machining, or forming 
if you want to move that piece quickly on 
. then, take 
advantage of the simplicity, the economy, 
and the reliability of Westinghouse Pneu 
matic Control. 


its way to the next operation 


Today, Westinghouse Pneumatic Con 
trol can give you accurate remote control 
of modern assembly line machines or en 
tire processes. It can give you precise 
interlocking and sequencing control. It 


NGHOUSE 


also can help you to prevent human errors. 

Best of all, Westinghouse specialists can 
help you with the application of pneu- 
matic control to your operations. They 
bring you control engineering experience 
in a wide variety of industries—from con- 
trol of assembly line manufacture to the 
operation of rugged earth moving equip- 
ment. You can get this helpful service 
throughout the world (overseas, from 
affiliated Westinghouse companies). Send 
the coupon for more information on mod- 


ern uses for pneumatic control. 


89 YEARS OF PNEUMATIC ENGINEERING EXPERIENCE 
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safely.. . Simply... 


PNEUMATIC CONTROL 


FREE PNEUMATIC CONTROL DATA—Here, in this new 
booklet, you will find basic fundamentals of pnei jmat 
control engineering written clearly ncisely and with 
the authority of Westinghouse's 89 years of experie 

in this field. Send the coupon for a free 


Confidence —the world over i m send you exampies of re ent applicat 


house Pneumatic Control—applicat s whi 
you the versatility of modern pneumat 


Westinghouse Air Brake $2 | weimsnenc nec 


industrial Products Division, Dept. r «-127 


C O M PA N Y Wilmerding, Pennsylvania 
e dote ouse Air Brake NAME 
Industrial Products Division lide 


WILMERDING PENNSYLVANIA FIRM 


ADDRESS 
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HOW USS T-I STEEL 
IMPROVES THESE PRODUCTS: 


q 


NA 


l 
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First Major Bridge Application for “T-1” 
Constructional Alloy Steel—USS “T-1” Steel 
is being used in the construction of the 
$20-million Carquinez Straits Bridge, which 
will connect the busy San Francisco Bay area 
with the Sacramento Valley. Almost a dupli- 
cate of the 30-year-old existing structure it 
parallels, the new bridge, at left, differs most 
in that it is making use of 2,900 tons of USS 
"T-1" Steel. And those are 2,900 important 
tons because, according to design computa- 
tions by the State of California, USS “T-1” 
Steel's weldability and 90,000 psi minimum 
yield strength will lower the cost of the bridge 
some $800,000. For example: one of the top 
chord members of the new bridge will weigh 
400 lbs. per ft. and have a section area of 
117.19 sq. in. A structural carbon steel (A-7) 
member for the same location would weigh 
996 lbs. per ft. and would require a section 
of 293 sq. in. 
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At Home In A Crowd. Thats USS "T-1" Steel. It's 
really at home in this, the crowd rack of the world's 
largest power shovel. Built by Marion Power Shovel 
Company, the big digger is in service for Hanna Coal 
Company. Operating around the clock, winter included, 
the crowd rack must withstand constant, brutal impact 
loading, often in sub-freezing temperatures. USS “T-1 

Steel (also used in the dipper, dipper stick and bail) 
supplies the strength, toughness, and resistance to im 
pact abuse so critically needed. 


Fabri-Valve Fabricates Faster For Less. The Fabri- 
Valve Company of America fabricates valves as opposed 
to casting them. A recent job for the U.S. Air Force called 
for 2 types of electric-motor-operated wedge-gate valves, 
subject to temperatures from well below zero up to 300 

F., and pressures of 37.5 psi absolute plus a shock load 
of 200 psig. By using USS “T-1” Steel for the majority 
of the valve parts, Fabri-Valve pared off 25% of the 
time and expense normally required to fabricate the 
valves. Quoting the Company’s Vice President, “USS 
"T-I' Steel was chosen for its toughness, impact strength, 
its quality of handling low temperature applications 
Very important, too, is its ready weldability and fabric 

ability. USS ‘T-1° Steel's yield strength of 90,000 psi 
helped reduce thickness, thereby reducing cost.” 


HOW IT CAN HELP YOU 


USS “T-1” Steel, with its high minimum vield strength of 
90,000 psi and its minimum tensile strength of 105,000 psi 
can help you design or build lighter-weight equipment that 
will last longer. Its unusual toughness can help you design or 
build equipment capable of taking severe impact and abuse 
at sub-zero temperatures. Its weldability can help you cut the 
cost of fabricating highly stressed parts, and reduce repair 
and maintenance expense. Its good creep rupture strength 
can help you put more durability in equipment that operates 
at temperatures as high as 900 degrees H 

Somewhere in your operation, versatile U l-1" Steel 
can help you. Write, wire, or phone United States Steel 


Pittsburgh 30, Pa 


oo 
CONSTRUCTIONAL ALLOY STEEL 


“USS” and '"T-1" are registered trademarks 


United States Steel Corporation, Pittsburgh « Columbia-Geneva Steel Division, San Francisco « Tennessee Coal & Iron Division, Fairfield, Ala 
United States Steel Supply Division, Warehouse Distributors, Coast-to-Coast « United States Steel Export Company, New York 
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THE 


FORWARD 
LOOK 


CHRYSLEF CORPORATION 


BRUNING Reproduction 
Machines help Chrysler 
Corporation in Vital 


irmy Redstone Vissile 


Most of the great work that Chrysler Corporation 
is doing in missiles must be classified for security 
It is no secret, 


reasons. however, that this pro- 


gressive firm — creators of the advanced “forward 
look” 


in the development of the ballistic missile indicated 


in automobiles — has played a vital role 


above. 


It is no secret, either, that Chrysler Corporation 


utilizes the outstanding advantages of modern 
Bruning Copyflex diazotype reproduction machines 
in this important work. Shown here is the imposing 
battery of Copyflex machines employed by the 
Chrysler Corporation. You can see for yourself the 
famous problem-free installation of Copyflex — no 


exhaust venting, plumbing, or auxiliary equipment. 


Shou n here is the impre SSLU€ battery of 
( op fle t mai hines usé d by Chr sler 
Corporation for important reproduction 
operations in vital missile work. Ma- 
chines need no 


venting, plumbing, 


or auxiliary equipment . provide 
Chrysler Corporation with important 


operating benefits. 


Missile Work! 


You can see, too, how Copyflex provides busy oper- 
ators with such advantages as roomy feed tables, 
extra-large, convenient stacking trays. 

And that’s only part of the story. You, like 
Chrysler Corporation, should be benefiting by such 
modern Copyflex advantages as greater mechanical 
speeds, faster return of originals, synchronized 
exposure and development, automatic separation of 
originals from exposed prints, automatic stacking, 
and front-or-rear print delivery. 

If you're not getting these important advantages, 
then every day you delay getting modern Copyflex 
is costing you time and money. Make the experience 
of Chrysler Corporation your basis for mailing the 
coupog below. You'll be glad you did! 
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Copyflex Gives You All These Advantages 


Greater Convenience of Operation! Modern Copyflex exposure and development assure top quality prints, one 


gives printing widths up to 54" to simplify feeding of knob control simplifies operation. 

large tracings, facilitate multiple feedings. Such features 

as extra-large delivery trays, automatic separation, and Problem-Free Installation and Operation! Clean, 

front-or-rear delivery further speed operator's work. quiet, odorless . .. Copyflex requires no vents or plumb- 
ing, needs only an electrical connection for operation 

Faster Mechanical Speeds! New Copyflex models Precision-engineered design, including use of selenium 

introduced within the past two years offer sharply increased rectifiers instead of troublesome vacuum tubes, assures 


speeds — up to 30% faster than before. Synchronized trouble-free operation. 


Charles Bruning Company, Inc., Dept. 123-0 


1800 Central Road, Mount Prospect, Illinois 
BR UNI HAN In Canada: 105 Church St., Toronto, Ont. 
Please send me information on the Copyflex process 
machines 
77) Name — 


Company. 
Offices in Princ ipal ; ‘ities Address 
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.002" wide 
OIG copper 


conductors 


thickness of 


conductors 


highlights 


base laminate 


a a | dust 


particles 


.004" wide gaps 


Here's Fine Line Etching 
. o o 375 Times Enlarged! 


This is what Taylor means by better printed 
circuits . the 
above is an enlargement of the miniature 


unretouched photograph 
etched test coil shown at right. Here is a 
dramatic illustration of exactly what Taylor 
means by saying rolled copper-clad laminates 
give you better printed circuits. Enlarged 
375 times, this photograph shows how the 
.002" wide conductors are parallel and free 
of pits, pinholes and lead inclusions. 


TAYLOR FIBRE CO., PLANTS IN NORRISTOWN, PA. AND LA VERNE, 


Actual Size 


Here's proof of why you'll be 

satisfied with your printed circuits . . . if 
they're made with Taylor copper-clad lam- 
inates. You're assured of a uniform material, 
offering consistently satisfactory etching... 
better production rates. 


For more detailed information on 
copper-clad laminates . 


Taylor 
. . for a discussion on 
how these laminates can help you produce 
better printed circuits contact your 
nearest Taylor sales office. 


TAYLOR 


Laminated Plastics 


CALIFORNIA 


INTEGRATED MANUFACTURER & FABRICATOR OF 


Phenolic—Melamine—Silicone—Epoxy—Copper-Clad and 


Combination Laminates * Vulcanized Fibre 


Vulcanized Fibre 
FIRST AND LARGEST PRODUCER OF ROLLED COPPER- 


CLAD LAMINATES FOR BETTER PRINTED CIRCUITS 
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NEWEST MOTOR TO CARRY UNDERWRITERS’ LABEL 


K 


FAIRBANKS-MORSE 


All new inside and out—new, rugged frame design 
EXPLOSION PROOF . . . for new, improved performance in all Class I, 
Group D, and Class II, Group E, F and G hazardous 


locations. 
Get full information . . . send for Bulletin 1200 on new Fairbanks- 
Morse line of totally enclosed, explosion-proof motors. Write today: 
Fairbanks, Morse & Co., Dept. PE-12-23, Chicago 5, Ill. 


FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES e PUMPS « SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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To be sure that you get the right packing for your installation — 
put the problem up to Houghton's hydraulic engineers. They are 


backed by over 50 years' experience in hydraulics, and can 


give you sound answers. 


Houghton makes all types of packings — rubber, rubber and 
fabric, rubber and leather, and leather. They know which 
type and style of packing will work best under a given 


set of conditions. 


Call your Houghton Man and go over your packing 
problem in detail with him. The resources and hydraulic 
know-how of the entire Houghton organization are 
at his command to give you the right answer — 


and it costs you nothing. Call him or write today. 


E. F. Houghton & Co. 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


AW c a 
. products of es Ready to give you j í : 


on-the-job service.. — 


| TS es 


VIM and VIX-SYN PACKINGS =W 
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For High Temperatures. This recuper 
ator is used on industrial furnaces. It 


uses waste flue gas to heat the incom 


ing furnace air and thereby increase 
the efficiency of the furnace. Formerly, 
these recuperators were made with 


ceramic tubes, but heat transfer was 


low and leakage was high. The 


Hazen Engineering Company in Pitts 
burgh makes recuperators almost 
completely from Stainless Steel. Com 


pared to ceramic designs, the Stain- 
less design saves about 40% in fuel, 
increases furnace output about 10% 


15%. The Stainless Steel performs 
well, even at this 1800-2300° F. 


temperature range. 


For Corrosion Resistance. The Her 
cules Powder Company needed an 
ammonium nitrate storage tank for 
their plant near Richmond, California 
They took an old, World War | concrete 
reservoir and lined it with Type 304 
USS Stainless Steel. The 14-gage 
sheets are laced with 18,000 feet of 
vacuum-tested welds. Tank holds two 
million gallons of solution, and is 200 
feet in diameter at the top. U. S 
Steel's Consolidated Western Division 
handled the complete installation. 


In | 


NOTHING can equal 
Stainless Steel 


ts unique combination of properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance 
strength, hardness, beauty, cleanability and easy fabrication 
For a reliable source of supply, United States Steel offers 
you the widest range of types, finishes and sizes. Just call 
your steel warehouse. 


For Cleanliness. When you work near nuclear radiation areas, 
you wear a small badge containing X-ray film that records 
how much radiation you have received. The film, “photo 
dosimetric film,” is developed in a Sensitometric Processing 
Unit made by Bar-Ray Products, Inc., in Brooklyn. The unit, 
including the trays shown here, is made completely from 18 
gage Type 316 Stainless Steel because it resists corrosion, 
is easy to clean, has a hard, dense surface that doesn't 
harbor dirt. 


USS STAINLESS STEEL 


SHEETS - STRIP - 


U N 


PLATES * 


T E D 


BARS » BILLETS + PIPE * TUBES * 


WIRE * SPECIAL SECTIONS 
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ross Wire Welding 


How to Use It to Improve 


Product Design and Quality 


What is 
Cross Wire Welding 


Cross wire welding is a method of 


fastening wires or rods to one another 


at the point where the wires cross. It 
is a process that lends itself efficiently 
and economically to electric resist- 
ance welding techniques. In the ex- 
tremely competitive wire goods field 
it is essential. 

Done in this manner, a cross wire 
weld is a form of projection welding 
The circumferential contour of the 
wire or rod itself causes the current 
to be localized at the point where the 
wires cross, generally at right angles 


E ou uL 


CURRENT 


CROSS WIRE 
WELD 


ELECTRODES 


FORCE 
Fig. 1—Cross wire welding process 
The electrode dies which contain 
the weldable material are connected 
to a high current, low voltage trans- 
former. Sufficient heat to weld is 
generated within the parts by the 
resistance of the metal to the passage 
of electric current. An electrode 
pressure forges the heated parts to- 
gether until the proper amount of 
weld “set down” has been obtained 
which gives the piece part its neces- 
sary strength 
The term "set down" is the degree 
to which the wires are pressed to- 
gether and is measured in terms of 
percent of wire diameter. It is de- 
pendent upon the amounts of heat 
(current), electrode force, and weld 
time duration. 


of Resistance Welding Machines in the World 


STRENGTH OF CROSS WIRE WELDS 


(Using Sciaky equipment with suitable settings) 


Strength in Pounds 





Cold Drawn 
Low Carbon Steel 


15% 30% 
Setdown Setdown 


450 500 
975 1,125 
3,700 4,200 
6,700 8,350 


12,200 13,600 


Advantages of 
Cross Wire Welding 


Cross wire resistance welding re- 
quires no additional metal, arcs, gas 
or flame. The weld is within the ma- 
terials themselves—and is as strong, 
if not stronger, than the parent 
metals. 


Fig. 2—Typical cross wire weld sec- 
tion of wire basket 


Appearance is also an important 
advantage. Cross wire welding is 
currently being done so efficiently 
with Sciaky resistance welding tech- 
niques that little evidence of the 
weld is visible in the finished prod- 
uct. The small amount of upset is 
smooth without splashes or burrs. 


-] 


High Strength Weld Zone 


Fig. 3—Diagonal cross section of cross 
wire weld. Diameter of wires are 4,” 
and *?4$5"—cold drawn mild steel. 


Largest Manufacturers 


— $090 


Setdown 


Hot Drawn 
Low Carbon Steel 


15% 30% 50% 


Setdown Setdown Setdown 


550 350 400 
1,250 750 850 
4,400 


8,800 
14,600 


2,800 
6,200 


11,500 


3,000 
6,800 


12,400 


Many products that were not orig- 
inally designed for resistance weld- 
ing can easily be adapted with simple 
tooling. Costly jigs and fixtures can 
be eliminated too. The capacity of 
Sciaky patented Three Phase resist- 
ance welding equipment permits 
tooling ingenuity to accomplish a 
quantity of welds per welder stroke 
impossible with conventional single 
phase equipment. 


When to Design 
ye o 
for Cross Wire Welding 
As a rule, this application is done in 
multiple welds wherever wires or 
rods must be fastened to each other, 
Wire mesh, baskets, wire wheel disks 
are typical examples. A cross wire 
welding chart has been prepared to 
indicate obtainable strengths of welds 
of cold-drawn and hot-drawn low 
carbon steel of the same diameter. 


Write Today 
for Free Sciaky Literature 


Start to build your data file on 
resistance welding today. Our “Re- 
sistance Welding at Work” publica- 
tion, Vol. 3, No. 9, and Vol. 4, No. 1, 
contains case histories of Sciaky 
cross wire resistance welding tech- 
niques. Designers’ Guide Bulletin 
331 discusses other forms of resist- 
ance welding. 

Describe your particular fastening 
problems on company letterhead and 
we will send suitable back and future 
issues of our “R.W.A.W.” publication. 
All contain impressive examples of 
Sciaky’s basic thinking--resistance 
welding techniques designed tb put 
the profits back into manufacturing. 


SSeciany. 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


RACE 


Ig 


ECCENTRICITY OF 
PATHWAY TO 0.D. 


FIGURE 1 FIGURE 2 


CLOSE CONTROL OF INTERNAL DIMENSIONS 
MEANS LONG, TROUBLE-FREE BEARING LIFE 


Concentricity of race diameters is usually defined in terms of wall variation 


(Figure 1) of the individual races, and radial run-out of the assembled bearing 
Fhe running accuracy and smoothness of a Squareness of race and roller ends and flange faces is vital to prevent roller 





roller bearing is governed by the tolerances of its skewing with consequent heating and noisy operation. Figure 2 indicates the race 
internal dimensions and cle arance Internal surfaces which must be square with each other within minute tolerances depend 
ing on the grade of the bearing. The roller ends must also be square with the 
diameter for the same reason as above. End square tolerances are usually less 


than .001" for the most frequently used sizes 


dimensions include concentricity of race 
diameters and squareness of all radial and axial 


surfaces, as briefly explained at right. 


i ó " , — NON-SEPARABLE TYPE 
Because the internal dimensions of HY ATI 9 


Hy -Roll bearings are 80 closely controlled, 
HYATTS run smoothly and quietly, last longer, 
and prevent equipment trouble due to 

excessive heat and vibration. You will find full 
selection and application data in HYATT 
Catalog 150, or call your nearest HYATT Sales 
Engineer. Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J.; Pittsburgh; 


SEPARABLE 


Yetroit: Chicago: : Oakland, Californi: 
Detroit; Chicago; and Oakland, California. OUTER RACE 


SEPARABLE INNER RACE 


THE RECOGNIZED [LEADER | IN CYLINDRICAL BEARINGS 1908-1958 


oS 


Y E T Hy-ROLL BEARINGS 
FCR MODERA IA DUSTRY 
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Unusually Tough BOLTS! 


As vital parts of tractors, dirt movers ana 
other heavy-duty equipment, these big bolts 
can take a terrific beating and still hold fast. 
They will resist shear, fatigue and impact 
that no common bolts could withstand with- 
out wear or breakage. Special heat4reatment 
produces this unusual toughness, making 
these National bolts capable of enduring 
extremely severe stresses. 

By cold heading and special production 
methods, National can turn out many special 
headed-and-threaded fasteners which, like 
these bolts, solve special problems or reduce 
costs. Depend on National's extensive man- 
ufacturing facilities and complete line of 
(fasteners for your needs. 

Write for a free copy of National's 
“Special” fastener booklet. 


Representatives in: 


Chicago Indianapolis Philadelphia 
Cincinnati Kansas City, Mo. Portland 
Dallas Lansing Rochester 
Denver Milwaukee San Francisco 
Detroit Minneapolis St. Louis 

New York 


" nane 99 


THE NATIONAL SCREW & MFG. COMPANY 
CLEVELAND 4, OHIO 
Pacific Coast: National Screw & Mfg. Co. of Cal, 
3423 South Garfield Ave., Los Angeles 22, Cal. 


ADFREE 

VEIZULI, 

aad Fasteners £ Hodell Chains Chester Hoists 
Qo 719 


f 
4 
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“With We 


Q. 
A. 


Weirkote—is that a new kind of steel? 


"New" only to those who don't know of its ad- 
vantages. It's a zinc-coated steel with a skin-tight 
surface, produced by a continuous galvanizing 
process instead of the old pot-dip method. 


Well, we've tried galvanized before for the 
parts and products we make. But it just couldn't 
stand up under the punishment of fabrication. 


Must have been the old type galvanized. When you 
use Weirkote for fabrication, you'll find its sur- 
face stands up under the severest stresses. Punch 
it, lock it, crimp it, deep-draw it— its zinc coat- 
ing stays intact. It's got a built-in resistance to 
peeling and flaking. 


Well, say—that’d save all the cost of plating 
or dipping after fabrication, wouldn’t it? 
Exactly! Plus assuring you a uniform protective 
coating at all times—something even a special 
coating doesn’t always provide on the more intri- 
cately fabricated parts. 


Send today for free booklet 
that details the time- and 
cost-saving advantages of us- 
ing skin-tight zinc-coated 
Weirkote. Write Weirton 
Steel Company, Dept. D-1, 
Weirton, West Virginia. 


WEIRTON STEEL COMPANY 


WEIRTON, WEST VIRGINIA 


a division of 





Hard-digging Wagner "Pow'r-Ho'" Model 90 count: 
on a rugged 2000 psi bydraulic system to power tbe 
bucket, lift tbe boom and crowd the dipperstick .. . 


Aly, efficiently—with feather-tonch hydraulic control. 


How 
DENISON 
hydraulic power 
E for 


"—. WAGNER 


oo 


^R. 


How the rugged WAGNER "Pow'r-Ho" 


bites 12 -feet deep 
... another application for DENISON hydraulic power 


Whatever the job—digging gas line .. . foundations . . . or drainage ditches - 
the rugged Wagner “Pow'r-Ho” Model 90 backhoe bites in hard, fast and deep 


with hydraulic muscle-power by Denison 


Five hydraulic cylinders—actuated by a Denison hydraulically-balanced 
TMC vane-type pump— power the bucket . . . lift and swing the boom . . . crowd 
the dipperstick. It's a fast, smooth, efficient operation — with power to spare, 
because a rugged, Wagner-designed 2000 psi hydraulic system and the Denison 


TMC vane pump make it that way 
Result: Harder digging with faster time cycles that mean more profit to the user. 


It's the kind of job your Denison hydraulic specialist can help you do. Ask 
him more about how Denison 2000 psi pumps can improve the performance 
of your equipment. Write Denison Engineering Division, American Brake Shoe 


Co., 1194 Dublin Road, Columbus 16, Ohio 


Hydraulic Punch for ibe "Pow'r-Ho" is ats " i 
supplied by a singlé Deni DESIGNERS — ENGINEERS! Write for your copy of Bulletin 201 —" How to 


TMC balanced -vane pump that actus 


$ 


five hydranlic cylinder Design More Efficient Hydraulic Power Into Mobile Machinery”. 


Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


HYDRAULIC PRESSES +» PUMPS « MOTORS * CONTROLS na dnrOl WED 
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Allen-Bradley Line: 


CONTROL 


of MOTOR 


D.C. 3 


RELAYS AND 


Ze" 
Bulletin 202 Contactor, 


Size 2, | Pole. Rated: 50 
amp, 115-230 v 


Bulletin 200, Type G Relay. 
Rated: 5 amp, 64 v; 2 amp, 
125 v; 0.5 amp, 250 v. 


D.C. relays are made with up to 8 poles. Also universal types, having 
contacts changeable from N.O. to N.C.—or vice versa—by merely 
reconnecting the terminals. Up to and including the 150 ampere rating, 
D.C. contactors are of the solenoid type; beyond this rating, up to 
and including 600 amperes, the clapper type construction is used. 


Bulletin 600, Form 52, 
double pole only, open 
type. Max rating: % hp, 
115-230 v. 


Bulletin 209, Form 2. Max 
rating: 15 hp, 115v; 2 
hp, 230 v. 


D.C. manual starters have a rugged, snap action mechanism that pre- 
vents contact "teasing" and thus prolongs contact life. D.C. manual 
and solenoid starters have maintenance free, double break, silver alloy 
contacts. Motor overload protection is reliable. 


CQNTACTORS 


y 


Bulletin 700, Type C. 
Rated: 10 amp, 550 v max. 


Bulletin 702, Size 2, 3 Pole 
Rated: 50 amp, 550 v max. 


A.C. relays are made in different types for various applications, with 
up to 8 poles. The universal type, having contacts changeable from 
N.O. to N.C.—or vice versa—is very popular. The A.C. soienoid con- 
tactors, made in 9 ratings up to 900 amp, 550 v max., will satisfy 
any service requirement Silver alloy contacts are used throughout 
the D.C.-A.C. solenoid relay and contactor lines. 


Bulletin 600 in general Bulletin 709, Size 1. Rated: 

purpose enclosure, com- 72 hp, 220 v; 10 hp, 

plete with reliable over- 440-550 v. Same general 

load breaker. Rated: 1 construction for max rat- 

hp, 110-220 v. ings of 300 hp, 220 v; 600 
hp, 440-550 v. 


All Allen-Bradley A.C. motor control is equipped with silver alloy con- 
tacts which are always in good operating condition. Because all A-B 
solenoid starters have only one moving part, trouble free performance 
and long life are automatically assured. It is the basic reason for Allen- 


Bradley's "quality" reputation. tts, 





al 


ET TESTE LOU IU 


| D.C. 


REDUCED VOL 


BULLETIN 267 are time limit, resistor type starters for 


automatic acceleration of constant speed shunt and compound 
wound D.C. motors. Solenoid contactors used up to and including 
Size 4 ratings. Max ratings: 75 hp, 115 v; 150 hp, 230 v. 


» 


BULLETIN 268 are time limit resistor type starters for 


automatic acceleration of adjustable speed shunt and compound 
wound D.C. motors. Designed for heavy duty service. Both Bulletin 
267 and 268 starters available with or without dynamic braking 
feature, and also for reversing service. Max ratings: 75 hp, 115 v; 
150 hp, 230 v. 


a aus n 


The Allen-Bradley quality line is not limited to alternat- 
ing current motor control. A companion line of direct 
current motor control is available with the same out- 
standing quality . . . the same reliability . . . the same 
ability to "take it." Both lines are described and listed 
in our latest A-B Handy Catalog, and our trained field 
engineers will also be glad to help you with your con- 
trol problems. 

You cannot make a mistake when you insist on Allen- 
Bradley control. 


BULLETI N 74 Oare graphite resistor type starters for auto 
matic acceleration of squirrel cage A.C. motors. Made with | or 2 
points of acceleration. Can provide velvet smooth acceleration for 
squirrel cage motors. Max ratings: 200 hp, 220-440-550 v. 


BULLETIN 983 high tension starter illustrated above is 


of the reactor type, intended for starting synchronous motors. Avail 
able as an autotransformer reduced voitage starter; also in the 
across-the-line construction. The heavy duty, solenoid air break con 
tactor assures long, trouble free life. Max ratings: 1500 hp, 2300 v; 
2500 hp, 4600 v. at 0.8 P.F. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


13-57-MR 





"Believe Me. the Right 
Tools and Materials 
Make a Big Difference!” 


The right drafting tool or material for the job 
is more important than ever, today. Increased 
demands on drafting departments make it 
vital for draftsmen to do their work faster 
and easier. That's why the modern drafting 
aids featured here are important to you. 
They'll help you get better results, faster. 


Researcher, manufacturer, and supplier... 
Bruning provides you a single, convenient, 
dependable source for everything you need 
in drafting room supplies and service. 


For information on any product in which 
you're interested, write Bruning. 


""Stainless-Supreme'"" Drawing instruments. Draftsmen will do better work 
with the higher precision, durability and beauty offered only by 
instruments made entirely of stainless steel. Will not tarnish. 5 times 
harder than brass or German silver. Specially hardened, swivel-type 
ruling pen plates are easy to clean, will remain sharp 


i 


"Kovel' Tracing Paper. The greater translucency of this outstanding 
transparentized paper gives you sharper, faster prints. Draftsmen 
will do their best work on the wonderful fine-grained surface that 
takes pencil beautifully, accepts repeated erasures without damage 
Very light blue tint reduces glare. 


Wrice Scriber Lettering Sets. When it's a Wrico, it's the fastest, most 
efficient, most economical way to get perfect lettering. Adjustable 
scriber permits over 100 letter variations from one guide. Guide 
holders have skid-proof runners. Sets include scriber, guides, and 
accessories in wood cabinet. Component parts available 


All-Metal Slide Rules. Here are all the qualities for fast, accurate slide dms i CER Lar 
rule work. Durable, warp-proof metal construction prevents binding pec tier 


under any conditions. Guaranteed accuracy . . . functional grouping Charles Bruning Company, Inc., Dept. 124-O 
of scales . . . easy-to-read graduations . . . trim, streamlined styling. 


1800 Central Road, Mount Prospect, Illinois 
TOROS © CHRD Op RT SIN GONE ED RD CEE et In Canada: 105 Church St., Toronto 1, Ontario 


Please send mé information on 
L] "Kovel" Tracing Paper [7 "Stainless-Supreme" Instruments 


O Wrico Scriber Lettering Sets [] All-Metal Slide Rules. 
"D 
U o a le 


Company 
Offices in Principal U. S. Cities Address 





City 
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This spindle turns at 10,000 RPM without a jitter—that's 
the benefit of Welded Carbon Steel Tubing's "on-center" 
uniformity of roundness, wall thickness and concentricity. 


S 


Ll a 


Ern rca LER LE ODEON aaa e a 


ee 


Corrosion Resistant Welded Stainless Steel Tubing with- 
stands constant contact with chemical dyes, pressure and 
wear in this packaging yarn dyeing equipment. 


For 10,000 RPM's or fighting corrosion 


CHOOSE WELDED STEEL TUBING 
Carbon + Alloy + Stainless Steel 


Welded Tubing replaces solid sections for 
most high RPM applications because of 
direct savings and better results. Welded 
Tubing’s broad and uniform characteristics 
help to solve problems ranging from high 


strength-to-weight ratios through pressure, 
temperature and corrosive applications. 
Only Welded Tubing has these advantages. 
For all tubing applications, consult a quality 
tubing producer. 


Design inspiration for you 


The 260-page Handbook of Welded Steel Tubing con- 
tains inspiration and data for tubing designs. For your 
copy, write on your company letterhead, giving your title. 


FORMED STEEL TUBE INSTITUTE 


850 HANNA BUILDING * CLEVELAND, OHIO 


~ E mS 
| Se — 
PINEN D 
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Get the same HP 
with fewer belts 


Cut sheave width and weight ...save in 
overall costs of your drive by using Gates 
Super Vulco Ropes with 40% more hp 
capacity. 

5 Gates Super Vulco Ropes will do the 
work of 7 Standard V-belts. A Super Vulco 
Rope Drive delivers more HP per dollar in- 
vested than any standard V-belt drive. 


9 MF Far aar 
EE 
a 
ea 
Ss 


5 Gates 
Super Vulco Ropes 
do the work of 


7 standard V-belts 


Sheaves with fewer grooves cost less... 
weigh less...occupy less space. Your drive 
design is improved. 

Helpful drive data is quickly available to 
you. Simply call your nearby Gates distributor 
for advice from a Gates V-belt specialist. 
Stocks carried in industrial centers throughout 
the world. 


No other V-Belt has ALL these advantages 


1. Flex-Weave Cover (U.S. Pot. 2519590) 
A Gates exclusive: provides greater flexi- 
bility with far less stress on fabric. Cover 
wears longer increases belt life .more 
power available to driven machine 


2. Concave Sidewalls (U.S. Pot. 1813698) 


Concave sides (Fig. 1) increase belt life 
As belt bends, concave sidewalls become 
straight, making uniform contact with 
sheave groove (Fig. 1-A). Uniform con- 
tact means less wear on sides of belt... 
far longer belt life 


3. Tough, resilient Tensile Cords 

Super strong resilient tensile cords pro- 
vide 40* greater horsepower capacity 
easily absorb heavy shock loads... reduce 
number of belts required, save weight 
and space 


4. High Electrical Conductivity 

Built into Gates Super Vulco Ropes for safer drives (in 
explosive atmosphere). 

5. Oil Heat, Weather Resistant 

Special rubber compounds make Super Vulco Ropes 
highly resistant to heat, oil, and prolonged exposure 
to weather. 


I 


| Gates Distributors 
ore in the i 


The Gates Rubber Company Denver, Colorado | Yellow Pages 


LP» The Mark of Specialized Research 


A — ] 


ULCO 


CCN a DL LT: 
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PRECISION THRUST WASHERS 
with design flexibility and manufacturing economy 


The method of manufacture permits flexibility for money-saving design 
features. They can be plain bronze, or steel with bronze on one or both faces, 
in flat, spherical or special shapes. Coining of special lubrication grooves, for 
example, saves on costly machining. Holes, nibs, lugs or scallops are incor- 
porated, as desired. They are cold rolled for exceptional hardness in heavy- 
duty operation. Used in automatic transmissions and similar bearing appli- 
cations. From 1" to 6" O.D. We have large capacity and provide complete 
engineering service. 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 


RESEARCH > OESIGN * METALLURGY * PRECISION MANUFACTURING 
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C SHELBY 


LI 


Get “out-of-stock” delivery 
Call your USS Shelby 
Seamless Distributor! 


Way WAIT FOR DELIVERY when you 
can get all the top-quality Seamless Steel 
Tubing you need from your close-at- 
hand USS Shelby Seamless distributor? 

Phone him, write him, drop in and see 
him—and you'll get prompt, courteous 
and efficient service, the likes of which 
you've never seen before. 

e The consistent high quality of USS 
Shelby Seamless Tubing, its dimensional 
accuracy and superior machining char- 


acteristics make it easy to fabricate. Use 
it and cut tool costs, reduce rejects, save 
both time and money, and turn out a 
finer product. 

e Shelby Seamless is available in round, 
square, rectangular, and other special 
shapes in any commercial size—from !A4" 
OD to 10?4" OD and in wall thicknesses 
froin .035" to 2.000” .. . in a wide range of 
steel grades and anneals. 


— Contact your Shelby Seamless Distributor now! — 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION 
UNITED STATES 


Ew 


3AN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TEEL EXPORT COMPANY* NEW YORK 


SEAMLESS MECHANICAL TUBING 





These Tobe Deutschmann Corporation capacitors are protected by a stainless steel 


case. Carbon steel cases could not withstand for long this type all-weather service. 


Sealed in stainless, these capacitors 
laugh at city smog or rugged weather 


Operating outdoors in 


all kinds of climate, these 
capacitors are attacked by salt spray, fog, indus- 
trial fumes and smoke particles. Their galvanized 
steel casings required cleaning and painting every 
two or three years. But, hermetically sealed in all- 
stainless steel cases, these capacitors now require 
no maintenance whatsoever. 


Reason? Stainless stands up where ordinary steels 


Crucible Steel 


fail. It fights corrosion, heat, wear and abrasion. 
What’s more Crucible stainless steel can be readily 
Why not let 


representative show 


fabricated by normal shop methods. 
your nearby Crucible you 
how stainless can help improve your products? 
Crucible Steel Company of America, The 


Building, Mellon Square, Pittsburgh 22, Pa. 


Oliver 


first name in special purpose steels 


Company of America 


Canadian Distributor—Railway & Power Engineering Corp., Ltd. 
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- NOW! LOW COSI 


MODULATING CONTROL 


FOR TEMPERATURES UP TO 600 F 


* 


New FULTROL 
Thermostatic 
Pilot Controller 
No. 1100-C & D 


Here is another example of how Fulton Syl- 
p gives you the best temperature control 
or your process at the lowest possible cost. 
This time it’s an all-new FuLTROoL Thermo- 
static Pilot Controller—a simple, compact 
unit that now enables you to control temper- 
atures up to 600° F. with proportional accu- 
racy, but at on-off cost. 
All that FULTROL needs is an air or other 
supply at a constant pressure anywhere be- 
tween 18 and 40 psi. From then on, FULTROL 
strait-jackets temperature by modulating the 
output pressure to a final control valve, 
damper, or other device. FULTROL does all 
this by means of a simple, stainless steel thermal element. There are 
absolutely no troublesome pivots or levers. 
What’s more, you get all these extra features in the bargain: 
Instant knob adjustment of control cetting over any 200° range 
specified between —50° F. and 600° F. 
asily adjustable proportional band from 5° to 25° F. 
Protection against over-run temperatures (100° above range limit) 
Resistance to pressures up to 300 psi. 


f 


o WEONC mS 


CATALOG SHEET s 
NO. 10-28XP my tees CONTROLS COMPANY 


FULTON SYLPHON DIVISION. + Knoxville X Tenn. 
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RS30 wafer switch: 


ceramic insulation, 


MC push-button switch: for 
tuning, intercoms, test gear 


Type RL multi-section 
multi-section wafer switch: phenolic 
insulation, 12 positions 


max.* 


Lever action switch: positive 


or spring return action 


28-position 
wafer switch: 


phenolic insulation 


3100 large base switch: 20? 


3100 small base switch: 30° 


indexing: 12 positions max." 


indexing: 18 positions max.” 


*Can be supplied with, or without, an adjustable stop. 


Choose your selector switches 


from the Extensive Mallory Line 


What kind of a selector switch does your product 
need? Phenolic insulation, ceramic insulation, 
push-button, wafer, compact size, 28-position, 
multiple section . . . you're sure of finding exactly 
the type you need in the wide line that Mallory 
makes. Some tvpical models are pictured here. 


You'll be sure of getting the quality you require 
...for Mallory switches embody many years of 
pioneering experience in switch design for the 
electronics industry. And they are precision-made 


Serving Industry with These Products: 
Electromechanical — Resistors ¢ Vibrators 
Electrochemical — Capacitors® Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts © Special Metals © Welding Materials 


Switches * Tuning Devices * 


Parts distributors in all major cities stock Mallory 


standard components for your convenience 


by Mallory manufacturing techniques to assure 
superior performance in your product. 


You'll be sure of economy, by choosing a standard 
Mallory design at standard price. The wide range 
from which you select often eliminates need for 
"special" designs. 


For technical data, and for a consultation with 
Mallory specialists on your specific switch appli- 
cation, write or call Mallory today. 


Expect more...get more from 


MALLORY 


R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


) 7 y o , 
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WHICH of these Actuation Problems are YOURS ? 


POWER CONSUMPTION SPACE/WEIGHT PRECISION 


TEMPERATURE LUBRICATION DEPENDABILITY 


SAGINAW b/b SCREWS will help you solve them! 


6 BASIC DESIGN 
ADVANTAGES 


1. Vital Power Savings. Permit much smaller 
motors with far less drain on electrical system, 
simpler circuitry. 


2. Space/Weight Savings. Screws themselves 
are sinaller, lighter; permit smaller motors 
and gear boxes; eliminate auxiliary equipment 
required by hydraulics. 


3. Precise Positioning. Machine-ground type 
will position components far more precisely 
than hydraulics or pneumatics; tolerances on 
position are held within .0006 in. /ft. of travel. 


4. Temperature Tolerance. Normal operat- 
ing range from —75° to +275° F.; in selected 
materials, will function efficiently at temper- 


atures as high as +900° F. 
5. Lubrication Latitude. If lube fails, will 


still function with remarkable efficiency. Units 
have been built and qualified for operation 
without lubrication. 


6. Fail-Safe Performance. Far less vulner- 
able than hydraulics; Gothic-arch grooves, 
yoke deflectors and multiple circuits provide 
added assurance against failure. 


Let's start at the begin- 
ning, with the familiar 
principle that there's far 
less friction in rolling 
than in sliding. By ap- 
plying this principle, 


the Saginaw ball/bearing 
Screw radically increases 
the efficiency of rotary- 
to-linear motion (and 
vice versa). Instead of 
sliding, mating surfaces 
alideonrolling steel balls. 


Like stripes on a barber 
pole, the balls travel to- 
ward end of nut through 
spiral tunnel” formed by 
concave threads in both 
screw and mating nut. 


At end of trip, one or 
more tubular guides lead 
balls diagonally back 
across outside of nut to 
starting point, forming 
closed cireuit through 
which balls recirc ulate. 


Available in custom machine-ground and stock rolled-thread 


types. Units have been built from 1⁄2 inches to 392 feet 


long—%%j% to 10 inches in diameter. 


Visit Booth 122 at Design Engineering Show, May 20-23 —New York City 


Outstanding opportunities for qualified engineers 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


Product Engineering 


SAGINAW, MICHIGAN 


December 23, 1957 


SEND TODAY 


ENGINEERING DATA BOOK... 


or see our section in Sweet's 


Splines to: 
NAME 
COMPANY 
ADDRESS 


city 


Product De 


Saginaw Steering Gear Division 
General Motors Corporation 

b/b Screw and Spline Operation 
Dept. 9PE, Saginaw, Michigan 


= 


Please send new engineering dala book on Saginaw b/b Screws and 





TOP PERFORMANCE ASSURED 
WITH SKF anp “ [yson BEARINGS 


This rugged, versatile, giant uses ENS 
Spherical and “Tyson Tapered Roller Bear- 
ings at all important bearing points to reduce 
destructive friction and fuel consumption. 
Shown is the Lima Type 1250, which is 
equipped with a 28-foot boom, 22-foot dip- 
per handle and a 3 cu. yd. dipper. The Lima 
Type 1250-SC can be equipped with a 200- 


foot boom and a 50-foot jib to handle con- 
crete and steel in building construction up 
to 24 stories high. 

Because Lima needs rugged bearings of 
proved dependability in carrying top loads 
under the most difficult conditions — all at 


low maintenance cost — %16 and Tyson 
bearings are specified. 7776 


See your S080" sales engineer for complete information on 


the widest range of bearings available, or write & 


aK 


=n oa 


. P T 
Spherical, Cylindrical, Ball, and Tyson Tapered Roller Bearings 
*Reg. U.S. Pat. OF 
See INDUSTRIES, INC PHILADELPHIA 32, PA 
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v TICKERS. New % Temperature 
and Pressure Compensated 
FLOW CONTROL VALVE 


\ 


Optimum 


| J" 
FOR OPERATING PRESSURES 
UP TO 2000 psi 


Y 
ANOTHER 


VICKERS 
FIRST 


o 
" 


TEMPERATURE COMPENSATED 

Constant feed rates all day long with same throttle 
setting because throttle automatically compen- 
sates for changes in oil temperature. The com- 
pensator mechanism is simple in design and 
durable. 

PRESSURE COMPENSATED 


Constant feed rate throughout entire cycle because 
built-in pressure hydrostat automatically compen- 
sates for load changes. 

SINGLE THROTTLE COMPLETE 

RANGE ADJUSTMENT 


Greater flexibility because valve is adjustable 
within entire flow range of 5 to 1000 cubic inches 
per minute. 


Vv 
M 
a 


FOR ADDITIONAL INFORMATION SEND FOR 1-195040 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1454 Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF OIL 
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For years the Machine Tool Industry has been asking 
for a combination Temperature and Pressure Com- 


pensated Flow Control Valve to insure CONSTANT 
FEED RATES. Now for the first time it is available as 


a production unit at a reasonable price. 


Check 


THESE EXCLUSIVE 


FEATURES that mean 
Tool Life and Better Work Finish: 


REVERSE FREE FLOW AS 
STANDARD FEATURE 


A standard feature which permits reverse free 
flow (up to 1400 cu. in. per min.) from outlet to 
inlet port by-passing control elements. 
TAMPER-PROOF ADJUSTMENT 

Retension of original feed rate is assured because 
a set screw prevents inadvertent throttle move- 
ment and a cover over the set screw can be locked 
in place. 

INTERCHANGEABLE 

This new valve replaces 12 previous models and 
it is interchangeable with all of them, also the 
drain connection is eliminated on the new valve 
to simplify piping. 

GREATER ECONOMY 

No need to stock several valves for wide range 
of flow rates. Drain connection is eliminated, 
piping costs are reduced. 

MAXIMUM RELIABILITY AND ACCURACY 
Design of temperature and pressure control com- 
ponents assures maximum circuit reliability and 


extreme accuracy of feed through a range of 5 to 
1000 cubic inches per minute. 


m 
f 


m 
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Application Engineering Offices: ATLANTA e CHICAGO «+ CINCINNATI 
CLEVELAND * DETROIT * GRAND RAPIDS * HOUSTON * LOS ANGELES 
AREA (El Segundo) « MINNEAPOLIS « NEW YORK AREA (Springfield, N.J.) 
PHILADELPHIA AREA (Media) . PITTSBURGH AREA (Mt. Lebanon) 
PORTLAND, ORE. + ROCHESTER * ROCKFORD + SAN FRANCISCO AREA 
(Berkeley) + SEATTLE + ST. LOUIS + TULSA + WORCESTER 
FACTORIES ALSO IN AUSTRALIA, ENGLAND AND GERMANY 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto and Montreal 
SINCE l 


HYDRAULIC EQUIPMENT 





Schrader... 


your one source for AIR CYLINDERS 


push, pull, single or double-acting, with or without cushion 
... for every type and mounting 


Flush Mounting 
Base Mounting 


VALVES 
AIR ACCESSORIES 


E d 


73° 


A] 


s 


a 


Available for immediate delivery from your Schrader Distributor 
A. SCHRADER’S SON * Division of Scovill Mfg. Co., Inc. * BROOKLYN 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 
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r G ear Shaper buo 
" helps IMPROVE DESIGN 


The Gear Shaper principle of generating with a recip- 
rocating tool provides a versatile and economical method 
of manufacture which allows the engineer much greater 
latitude in the design of parts for low cost production. 
Special fixtures and controls permit cutting gears, intri- 
cate contours and other shapes in tandem or combina- 
tion where otherwise, special-purpose machines might 
be required. 


Free booklet — “The Art of Generating with a 
Reciprocating Tool” — shows in engineering detail 
how you can use Fellows Gear Shaper versatility 
to simplify and improve design. Write for it now. 


phragm chuck 
pump rotor 
aper. = 
ae THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 N. Woodward Ave., Royal Oak, Mich. 
5835 W. North Ave., Chicago 39 
150 W. Pleasant Ave., Maywood, N. J. 
6214 W. Manchester Ave., Los Angeles 45 


- | Ld NE ap f, aie ied JER 
Two Gear ( 
motive gearSq 
fixture holds [fX 


re | HEX ” 
Two cams and one gear are cut simultane- Fixture for automatically loading and un- 
ously on a gasoline motor part. Center sup- loading automotive pinions on the No. 4GS 


port fixture holds part in No. 4GS Gear Gear Shaper. 
Shaper. 


THE 
PRECISION 
LINE i i 
Gear Production Equipment 
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New Rockwood Forged Ball Valves 


8 Ways Easier to Handle! 


New Rockwood Ball Valves are 
made of forged brass for greater ten- 
sile strength and safety. You're as- 
sured of Full, Round Flow and fast, 
efficient operation and less friction 
loss too. 

The handle of the new Rockwood 
Forged Ball Valve can be positioned 
in 8 different ways giving you greater 
convenience. The 1 turn opens and 
closes the valve — giving you Full, 
Round Flow, efficient operation, less 


) 


friction. 'The pressure of fluid in the 
Rockwood Forged Ball Valve auto- 
matically positions the ball against 
the synthetic rubber seat giving 
you a leakproof seal. 'T'he forged brass 
ball in the Rockwood Forged Valve 
is chrome-plated to stand up under 
abrasion, pitting, scratching — giv- 
ing you trouble-free service. 

The new Rockwood Forged Ball 
Valve comes in pipe sizes from 3%” 
to 2”. Tested and listed by Under- 


ROCKWOOD BALL VALVES 


FULL, P 


Product Engineering 


December 23, 


1957 


writers' Laboratories, Inc. Mail the 
coupon now for complete specifica- 
tions and information. 


ROCKWOOD SPRINKLER COMPANY 
2247 Harlow Street 
Worcester 5, Mass 


Send me illustrated folder on Rock- 
wood Full, Round Flow Ball Valves. 
Name 

Title 

Company 

Street 

City 


Zone 


State 





RUSSELL, 


Techntcal-1ttes 
By John S. Davey 


How to select 
tapping screws 


1, Use thread forming screw 
Type A, B or C when material 
is ductile enough to stand de- 
forming action of screw. 
If not, use thread cutting type. 
2. Type A is used with 
pierced hole for starting; and 
where an exposed point 
doesn’t matter. All other 
cases use B, C, or other blunt 
screws in drilled holes. 


cB 


3. When load is no factor, 
metal gauge determines diam- 
eter of screw. Pick a thread 
pitch which gives at least a 
full thread engagement. 

FOR EXAMPLE: Metal .062" thick 


suggests use of #7 Type A or #10 
Type B (both have 16 threads/inch). 


pitcH—2:2 _ 0625” 


16 

4. When you do have loads to 
sustain, you must consider 
required holding power. If 
metal thickness doesn’t allow 
ample thread engagement (so 
that threads strip), use more 
smaller diameter screws. They 
engage more threads. Limit- 
ing factors: the screw’s tor- 
sional strength, and the effort 
to drive it. 


5. If, due to material thick- 
ness,.screws fail by torsion or 
drive too hard, select cutting 
screws (1, F, or 23). For hard 
ductile materials, the Type 1 
is best; for soft, friable ma- 
terials, the Type 23. 


A 


50 


ASTENER BRIEFS 


BURDSALL & WARD BOLT 


AND NUT COMPANY 


Two basic ways to 


keep fasteners tight 


RB&W high strength bolts permit optimum 
tightening without crushing surface when 
used with hardened washer. 


Section of Spin-Lock screw. Teeth embed 
only with proper tightening. Same feature 
available in nuts 


Fasteners that stay tight keep joints 
strong. Resistance to loosening depends 
largely upon: (1) The inherent “locking” 
ability, (2) The man with the wrench. 


HIGH PRELOADING 


With rigid type joints, one of the best 
“locking” fasteners is a standard RB&W 
high strength bolt or cap screw... torqued 
up close to its yield strength. It locks by its 
own internal residual tension. 

High tension not only keeps it perma- 
nently tight, but also prevents fatigue, as- 
sures optimum load capacity and safety. 


INTEGRAL LOCKING DEVICE 


Suppose the design of fastened members 
can’t take full advantage of such preload- 
ing? Then a lock is needed, such as that 
furnished by RB&W Spin-Lock® screws 
and nuts. Ratchet-action teeth bite into 
seat; require 20% extra torque to loosen. 

Note that Spin-Lock fasteners seat solid- 
ly before locking. The installer can’t be 
deceived. He his ‘> tighten properly before 
feeling resistance. 

In both cases above, positive tightening 
assures positive fastening. 

Send for Bulletin on Spin-Lock fasten- 
ers, or call your local RB&W Fastener 
Man. Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, New York. 
Plants at: Port Chester, N.Y.; Coraopolis, Pa.; Rock Falls, 
!!l.; Los Angeles, Calif. Additional sales offices at: Ard- 


more (Phila.), Pa.; Pittsburgh; Detroit; Chicago; Dallas; 
San Francisco. 


Staked acorn nuts lock securely 


Staking opposite sides of these RB&W acorn nuts deforms 
threads for a positive grip. It also puts middle of nut slightly 
out-of-round, for a spring tension locking effect. They’re de- 
signed for applications such as outdoor furniture, where an- 
choring fasteners is more important than solid seating. Avail- 


able in aluminum, steel, silicon bronze. 


These all-metal nuts can also be furnished in regular double 
chamfered style, Since they lock with their middle threads, 
they can be turned onto screw from either side. 
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in design and development... 


The Next One Scientists have been called many things: longhairs; introverts; anti- 
j z social; dangerous {because they are in a type of work many people do not 
Hundred Years understand); and of course crack pots, to name a few. But at recent 
gathering of eminent scientists in New York they were told that they 
might well become the Herrenvolk, and that in the future world of 

scientific advancement the scientist will lead us into fascism. 

The conclave was called the “Centennial Luncheon and Symposium on 
the Next Hundred Years,’ occasioned by the one hundredth anniversary 
of Joseph E. Seagram & Son. The purpose of the gathering was to listen 
to the scientific advances predicted for the coming century. Here are 
some of the highlights of their predictions: 


What We Can Expect Dr. Albert Szent-Gyorgyi, director of the Institute for Muscle Research 


and twice winner of the Nobel Prize in medicine and physiology. He 
said that in the next hundred years we will be able to cope with diseases 
much better, prevent much human suffering, and extend man’s life span. 
We will steal the secrets of the plants and learn how to make food out 
of sunshine. We may even learn how to make food out of atomic energy. 
We will learn how to make plants grow faster. And biochemistry will 
solve the problem of birth control thus adding to stabilization. 

Dr. Harrison Brown, professor of geochemistry at the California Insti- 
tute of Technology, said that we will learn to fulfill our needs for raw 
materials by utilizing the leanest of substances: ordinary rock, sea water, 
and energy from the sun. The world supply of atomic energy is almost 
inexhaustible. There are large reserves of uranium, and when these 
have been consumed, we can get more from ordinary rock. After that we 
have vast potentialities of thermo-nuclear power. 

Dr. Clifford C. Furnas, Chancellor of the University of Buffalo, posed 
two questions: What makes grass green?; and how do oysters get their 
copper out of the sea water in which they live? Dr. Furnas said that when 
the chemical kinetics of these and a great many other biological processes 
are really understood, many new scientific fields will unfold. He said, 
“The next century will be one in which the chemist, and particularly the 
biochemist will play a very important role in scientific and technological 
progress.” Just why grass is green involves photosynthesis, a process that 
is basic to all living matter, including ourselves. When we have a 
complete understanding of this process we will be on the threshold of 
the new radiation chemistry, for photosynthesis is a radiation reaction. 
Also, we will be able to improve on nature and develop processes for 
tapping the ocean for copper, zinc, chromium, vanadium, gold, and silver 

Dr. James Bonner, professor of biology at California Institute ol 
Technology, predicted that the world will be compelled to go on a vege- 
tarian diet in the next hundred years because of the rapid population 
growth. Deserts will be irrigated by water purified from the ocean. 
It will be possible to program an entire farming operation and leave the 
farm to run itself from a master computer panel. 

Dr. Hermann J. Muller, world's leading geneticist and professor at the 
University of Indiana, and Nobel Prize winner in medicine and physiology 
said that in the next century it will be possible to prescribe the sex of a 


( continued on page 53) 


Product Engineering — December 





Here's a 
stainless 
lollipop 
sea water 


can't lick 


This large (48’’ dia., 1701 Ibs.) and unusual stainless 


casting was fabricated by Allegheny Ludlum's Buffalo, 
N.Y. foundry. It is scheduled for service under the most 
severe operating conditions, functioning as a wafer valve 
disc at 25 psi pressure in sea water. Since long life and 
tight closing are essential in this application, corrosion 
resistant Type 304 Allegheny Stainless was specified. 
Some unusual techniques were employed in the fabri- 


cation of this casting. Although the entire valve disc was 


Write for this 28-page booklet 
on A-L STAINLESS CASTINGS 


28 pages of valuable and complete 
data on stainless castings: analyses, 
properties, technical data on han- 
dling and heat treatment, typical 
applications, how to order, etc 


ADDRESS DEPT. PE-96 


cast as a single piece, its sides are hollow, with a skin only 
⁄4”' thick. The center shaft was cast solid at the same time 
the side wings were cored, permitting the single piece, 
seamless part desired. 

If you have a casting problem, or any problem that 
involves corrosion resistance, long life, resistance to wear 
and abrasion, call the Allegheny Ludlum Sales Office 
nearest you. An A-L Sales Engineer is ready to put his 
skills and those of the A-L Technical Staff promptly at 
your disposal, to serve your requirements from the largest 
and most complete line of stainless products on the market. 


Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania, 


Make it BETTER and LONGER LASTING with 


ALLEGHENY "AE 
STAINLESS g 


Warehouse stocks carried by all Ryerson steel plants 
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child and to produce at will twins, either identical or fraternal, or even 
triplets. “With a more ethical attitude concerning reproduction, it will 
be regarded as a social obligation to bring into the world human beings 
as favorably equipped by nature as possible, rather than those who 
simply mirror their parents’ pecuiiarities and weaknesses.” The repro- 
ductive cells will be derived from persons long deceased. 

Dr. John Weir, associate professor of psychology, California Institute 
of Technology said that ultimately we should learn to identify the neural 
network patterns that accompany specific thought or behavior patterns, 
and perhaps transmit these patterns to the brain circuits of another 
person without going through the present exchange of words and gestures. 

Dr. Wernher von Braun, director, Development Operations Div. of the 
Army Ballistic Missile Agency, predicted that the U. S. will surpass 
Russia in conquering space, and that by the year 2057 voyages to the 


moon will have become commonplace. 


After such an array of scientific predictions, the speakers were ques- 
tioned by an interviewing panel of non-scientific news commentators who 
apparently were more concerned about scientists ruling the world of 
tomorrow rather than drawing out the scientists on some of their predic- 
tions. Members of the panel were John Daly, Chet Huntley, and Edward 
R. Murrow. Their questions went like this: 

“Are you gentlemen at all aware that in our culture you could become 
the Herrenvolk; that the knowledge of the quantum theory is more 
important than the Bill of Rights, and that the scientist can come to 
dominate too much the culture in our society?” 

“I wondered if what you have proposed does not, in effect, add up to 
the perfect fascist state in which there can be no dissenters. Does not 
everything that you propose fundamentally inhibit or destroy the whole 
competitive spirit of the human being and utterly destroy incentive?” 

“Is it possible to develop a top scientist who will be a fully educated, 
fully developed man, all in a single person, or will the demands of 
science force us to breed scientists and depend on them for humanity?” 

“We were told in our youth that a free science must be permitted to 
follow the truth wherever it might lead, yet in weapons, the Germans 
were ahead of us in WW II, and the Russians, in certain areas, are 
ahead now.” 

There was a ray of light when one of the interviewers referred to one 
of the predictions by the scientists, and asked: “I don’t want to enter a 
note of levity into this heavy discussion, but would you tell me what 
the gourmet can look forward to with your steaks made out of vegetable 
matter and made chewy with plastic?” 

Such were the questions asked of people who had much more to offer. 
Perhaps the interviewers were looking for some “grist for the mill” for a 
forthcoming report on “Scientists and Engineers: Future Rulers of the 
World.” They certainly were not contributing to the answer of a question 
they themselves posed, which was by far the understatement of the day: 
“Does this not indicate that perhaps one of the basic things we have to 
solve in the next hundred years is a communication between the scientific 
fraternity and the great lay mass? . . . . Does science need to communicate 
more clearly to the mass of the American public exactly what it means?” 

The answer to both ¢ 


I 
the first question as to what is needed in the next hundred years for 


"arts is an unqualified “yes”. But in answer to 


informing the public of scientific developments, the interviewers showed 
that they were not getting off to an early start. PAUL ANDERSON 
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Get this new Precision Instrument 
Ball Bearing Catalog today! 


TABLE OF CONTENTS 


Miniature Series Bearings 

Inch and Metric Series Bearings 

Inch and Metric Series Bearings with Spring Separators 
“‘H” Series, Non-Separable, Angular Contact Bearings 
“B” Series, Separable, Angular Contact Bearings 

“B” Series Bearings with Removable Shaft 

Bearing Starting Torque Limits 

Radial Play vs. Limiting Static Thrust Load 

Radial Play vs. No-load Contact Angle 

Axial Deflection vs. Thrust Load —Single Bearings 
Axial Deflection vs. Thrust Load—Duplex Bearings 
Duplex Bearing Mounting and Preloading 

Effect of Stickout Tolerances on Bearing Preload Range 
Preload Ranges based on Stickout Tolerances 
Instrument Bearing Tolerances 

Shaft and Housing Fits for Non-Classified Bearings 
Shaft and Housing Fits for Classified Bearings 

Shaft and Housing Shoulders 

Functions of Lubricants 

Oil and Grease Lubrication 

Grease Plating 

Lubricant Storage Life 

Lubrication Selection Guide 

Bearing Limiting Speed 

Aspects of High Temperature Operation 


HERE'S REAL HELP FOR MINIATURIZATION er ie 


Special Bearings 
DESIGN PROBLEMS! You'll find New Depar- Instrument Bearing Numbering and Identification 
ture's latest catalog on precision instrument 3 Miniature Series Bearing Equivalents 
ball bearings a real friend in need at the Inch Series Bearing Equivalents 
design table. It’s jam-packed with the kind $ nnt 
of data you need to select the right ball # 
bearings ... in either precision instrument Ef peuemmememmmummmmmmmmmy 
or miniature classification. — i 
This new handbook lists sizes and specifications for 
New Departure’s full range of precision instrument ball 
beariags. In addition, you'll find a wealth of additional 
helpful information . . . from starting torque limits to 
bearing lubrication and packaging data. 
To add this valuable catalog to your reference library, 
simply fill out and mail the coupon provided here. 


NEW DEPARTURE, DIVISION OF GENERAL MOTORS 
BRISTOL, CONN. 


I 
à 
PLEASE SEND FREE PRECISION INSTRUMENT I 
BALL BEARING CATALOG. i 
NAME i 
POSITION I 
FIRM t 
ADDRESS i 
city _ZONE STATE I 

i 


1908-19 


eds Rez 
EPA TRE 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS LIKE A BALL 
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E. OF FANH 


In Europe, all during the Middle Ages, strong 
for the Holy Grail, or joined Crusades to fre 
Faith, in contrast to our dawning Atomic Age 


High in the mountains of Albania, the “backward” 
ind across the Adriatic from Italy, th re of Faith 
mountaineers lived for centur 
Asiatic Moslems, but th i 
Saint Paul taught them two thousand 

They will observe Christmas this 


simple, vet impressive, acknowleds 


ill of us in it, for High Alban 
Door and place above all els 
the world calls him friend or fcx 


In High Albania, there will bx 
of humans. Albanians remember 
fasting, not 

Cows 
m Christmas Eve The animal 


for 36 hours, for they remember 
would make a for the inf 


lh 
ined the 


imple meal of fish in 
will light a candle and sav a 
lead a family chant while it 

vill pour wine on 

rner saving a letter KRYO All 
be brought to the table On it th 
in it, and the part of the loaf beneath the 
Albanians remember the three d 
birth and death are inseparab 

Lat n Christmas Eve. t 
each tree in turn with his ax 
u down?” His brother 
| shall give vou much. fr 
things must bear fruit, each 
must be worth their kecp 

Christmas morning, the head 
crow to run through the streets crving V illagers, Christ i 
every man of every house will fire a shot in acknowledgment. All will 


then they will come home to eat cook wheat with melted bi 
l'he mother of the house put a 1 

night.) High Albanians remember tha 

finest food—and shepherds first 
[hat is Christmas half a world 

the land where the Age of Faith ha 


here, in High Albania, is a 





Splines may fail in one of these five ways: W H b N 
A) shaft of externally toothed mem 
ber breaks underneath spline teeth | | 
B) teeth of spline shear / a it? ST R E S $ (0 NI RO L 


off on pitch line 


DARLE W. DUDLEY 


Manager, Advance Gear Engineering 
General Electric Co., Lynn, Mass 


Correct diagnosis of spline-failure problems is a vital 


C) teeth break at roots in a 


cantilever type failure similar to 


Baak aiar ai first step toward correct design. This article supplies 


charts and formulas for computing four important 


types of stresses that must not be exceeded. 


D) contacting surface of 


spline teeth wear away by y Pe 
fretting corrosion n b 
" SPLINE SYMBOLS 


height of crown 
misalignment of spline, in./in 
pitch dia, in 
bore dia of shaft, in 
outside dia of internally toothed part, 
— 8 ] major dia of internally toothed part, in 
\ E) shell of the internally toothed . root dia, also minor dia of external 
member ruptures toothed member, in 
full face width, in 
effective face width, in. (may be less 
than F; see Editor’s Note 
radial height of the tooth in contact, in 
application factor 
load distribution factor 
life factor limited by fatigue 
life factor limited by wear 
rpm 
number of spline teeth 
compressive stress, psi 
ilowable compressive stress, psi 
shear stress, psi 
allowable shear stress psi 
total stress, psi 
chordal thickness at pitch line, in 
approximately equal to D/2N) 
Ore wall thickness, in 
| i torque, In lb 63,000 hp n 


pressure angle, deg 


Spline symbols 


^ 
CANE ALt ALANLARI ON VONIN; m 
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S pin design follows a simple procedure. Calculate 


the various stresses, then adjust size of the spline so 
that all stresses come within design limits. These four 
types of stresses are the major ones: 

1. Shear stresses in spline shaft 

2. Shear stresses in spline teeth 
3. Compressive stresses in spline teeth 


+. Bursting stresses in internal spline parts 


SHAFT STRESSES 


The externally toothed spline is cut on either solid 
ir hollow shaft. Shear stresses induced in a solid shaft 
when transmitting a torque arc 

167 
rD 

For a hollow shaft 


I6T D, 
r(D,,* 


D,* 


Whether or not the shaft can withstand these in 
duced stresses depends on the shaft material. Table | 
gives the maximum allowable shear stress S,’ for variou 
types of steel. Computed stresses S, from Eq (1) and 

2) must not exceed the allowable stress S,’ in Table I, 
modifed by application factor K, and fatigue life facto 
L,: 

Ke 

L 
\pplication factors are listed in Table II. Note that 
relatively high service factors are used where both the 
driving and driven apparatus are relatively rough-run 
ning. Under normal conditions a generator represents 
| smooth drive; but a short circuit through a generator 
may develop a severe overload torque—and this poss 
bility requires a high value of K, in the shear-stres 
formula 

l'atigue-life factor L; is based on the number of torque 
cycles. Generally, spline teeth get a cycle of load on 


ind load off only when a machine is started up, and 


then later turned off. But some machinery—for ex 
imple, power shovels, bulldozers, planers, shapers and 
urplane rudder controls—subject a spline drive to mor 
frequent cycles of loading. Life factors for different 
torque-cycle values are shown in Table III. Unity life 
factor is taken as 10,000 cycles. If the torque cycles arc 
known to be frequent, but difficult to determine accu 
rately, a life factor for 10 million cycles should be used 

lhe allowable stresses given in tables represent the 
iuthor's “middle of the road? recommendation for 
design standards. At present there are no generally 
recognized standards for intensity of spline loading 
Perhaps these published values may become the basis 
for effective standards 


SHEAR STRESSES IN TEETH 


\ssuming now that the spline shaft can transmit the 
desired torque, the next potential failure spot is in the 
teeth. There are two ways they can fail: They may 
shear; or they may wear excessively because of high 
compressive stresses Both possibilities must be ex- 
imined 


l'ecth are assumed to shear at the pitch line. The 
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TABLE I—-ALLOWABLE SHEAR STRESSES FOR SPLINES 


Max Allowable 
Shear Stress, S's 


Material Hardness psi 
Brinell Ro 


3 Steel 160—200 
Steel 230-260 
Steel 302-351 


Surface-hardened steel 
Case-hardened steel 


Thru-hardened steel 
(aircraft quality) 


TABLE II-SPLINE APPLICATION FACTORS, K, 


Uniform Light Shock | Intermittent 
Power Source (generator, | (oscillating Shock 
fan) pumps, etc ictuating 
pumps, e 
Uniform (turbine, motor) 


Light shock (hydraulic motor) 


Medium shock {internal com- 
bustion engine) 


TABLE III—FATIGUE-LIFE FACTOR FOR SPLINES 


Torque, Cycles Unidirectiona 
1,000 1.8 
10,000 
00 
, 000,000 


0,000,000 


100, 


TABLE IV—LOAD DISTRIBUTION FACTOR FOR SPLINES 


Factor K 


A-in. Face l-in. Face 2-in. Face 
Misalignment Width Width Width 


VEHIT 


| 





SPLINES 


induced shear stresses are: 


ITK, 


DNF te : 


TABLE V—ALLOWABLE COMPRESSIVE STRESS FOR SPLINES 

In a spline, contrasted with a gear, tooth failure 

iiaa dtii cannot stop the drive until all teeth are broken on both 

Compressive stress, members. The constant 4 in the above equation as 

Hardness S'., psi sumes that, because of spacing errors, only half the 

— — —Á iub used teeth carry the load. With poor manufacturing ac 

Seat 160-200 1,500 6,000 curacies, it is best to increase the factor to 6. Values for 

fioc 230-260 2,000 8,000 load distribution factor K,, given in ‘Table IV, ar 

Stee 302-351 3,000 12,000 based on the amount of misalignment; K, is 1.0 for a 
Surface-hardened ste« = 4,000 16,000 fixed spline (misalignment in a fixed spline is zero) 

Case-hardened stee 5,000 20,000 After calculating tooth shear stress, Eq (3) can 

igain be used—to relate the calculated stresses with 


the allowable stresses. 


COMPRESSIVE STRESSES 
TABLE VI—-WEAR LIFE OF FLEXIBLE SPLINES 


Compressive stresses act on the sides of the spline 
teeth and can be calculated from 


Life Factor, OTK 
DNF h 

Factor h is radial height in inches of the contacting 

1 million tooth. If the teeth do not have a substantial tip radius 

r chamfer, then h is the sum of the addendum of the 


external tooth and the addendum of the internal tooth. 


10 million 
100 million 


l billion If with chamfer or radius, subtract its average radial 


O O -NNA p» 
aN Ooa ooo“ 


illior 
billic height from the sum of the addendums. 


Ihe constant 2 in Eq (5) assumes all teeth to be 
vorking, which becomes true after some initial wear 
Computed compressive stress should be compared 
with the allowable compressive stresses in Table V, by 
TABLE VII-ALLOWABLE TENSILE STRESS FOR SPLINES using these equations 
Flexible splines, S'e =< = 
Hardness Max Allowable Stress ^. 
Material Brinell Rockwell C S'e psi i S.K, 
Steel 160-200 22,000 Fixed splines, Sez -J 
Steel 230- 26 32,000 
Steel 302-351 45,000 


Surface-hardened stee 45,000 a 
Case-hardened stee 55 000 not distribute the load uniformly between teeth. With 


I'he allowable compressive stress values are very much 
lower than those used for gear teeth because splines do 


IR ee a ee 50,000 tvpical misalignment, straight splines (a term used to 
differentiate from crowned splines) have only one end 
of the tooth loaded at a time. The full surface area of 
the spline is rather inefficiently used. Exceeding the 
illowable compressive-stress values results in fretting 
corrosion. The life factor Le for Eq (6) is a wear-life 

TABLE VIII-COMPARISON OF SPLINE MANUFACTURING factor, Table VI; the life factor L, for Eq (7) is a 

METHODS fatigue-life factor, Table III. Wear life factors are based 
on revolutions of the spline—not cycles of torque on 
Used on General and off. Each time a flexible spline makes a revolution, 


Method External interno Comments there is a back-and-forth rubbing of the teeth which 


roaching No Ye ost f tit tion; high - p 
Broo " e tow eod for quently produrhon, tg causes wear. In Eq j, factor 9 indicates that a fixed 
accuracy 
spline has about nine times more ability to carry com 
Shaping ^ Low cost for small lot production : 
pressive stress than a flexible spline. 


Hobbing es Low cost for small lot production 
Shaving e e For high accuracy, high speed couplings 


Grinding e For highest capacity couplings BURSTING STRESSES 


Casting es For small-dia nonmetal splines 
E Internally toothed spline parts tend to burst because 
Cold-forming $ High-production, low-cost process for 


of three different kinds of tensile stresses: (1) bursting 
stress caused by the radial force component at the pitch 


line, (2) bursting stress caused by centrifugal force, 


automotive parts 


3) tensile stress caused by the tangential force com 
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ponent at the pitch line. The bursting stress caused by 


radial forces is 
gI T tan 
= m Dtf 
l'he wall thickness of the internally toothed member 
is obtained by subtracting the major dia from the OD 
of the coupling sleeve, and dividing the result by two 
Bursting stress caused by centrifugal force may bi 
estimated by the formula for a simple cylinder which 
assumes that the face width is less than one-third th 
pitch dia. 
Sa 0.828(10 n?) (2 D 0.424 D?, 
l'he tensile stress due to beam loading of the teeth 
17 
D*F ?} 


10 


I'he Y-factor is the same as in the Lewis equation fot 


gear design. Internal teeth of splines have a rather high 


Y-factor compared with gear teeth; usually equal to 


1.5 or more. In most spline designs, it is not worth 
the trouble to make layouts to get an exact value for 
the Y-factor. Factor 4 in Eq (10) compensates for the 
load being carried on half the teeth 


IK 


stresses at t 
total stres 


All of the above stresses are tensile 
root dia of the internally toothed part. Th 
tending to burst the rim is 


SN EE -iS + S bg 11 


(his total can be compared with allowable tensil 


stress values in Table VII using the relation, 


S'.zSyL 


CROWNED TEETH 


Crowned teeth on splines can handle a high amount 
Radii in the illustration can be 


obtained from these equations 


of misalignment 


0.90( D.2 
tan @ 


tan 4 


11 
mtact will sta 


If the spline is fully crowned, the tact 
fairly close to the tooth center even when the splin 
rocks through Fully 


splines are successful with even as much as 3° mis 


an appreciable angle crowned 


alignment. 

If only slight misalignment is expected, the curva 
ture of the teeth 
dimension A is made greater than the quantity BF/2 


may be reduced, providing that 
his means that a spline of 1 in. face width misaligned 
0.002 in. per in. should have a height of crown equal 
to at least 0.001 in. 

When the crown is specified by the height of crown 


method, the approximate radius, r» may be calculated by 
F?/8A 15 

When a flexible coupling has sufficient crown, the 
width of the band of contact remains constant; Eq (5 
is no longer valid for calculating the surface compressive 
1 Hertz-stress formula must be used 


stress. Instead 


2T 
N DNhr, 


l'he computed value of S. obtained above should lx 


l6 


2290 


compared with the allowable values of S’. for crowned 


splines, using Table V and Eq (6). Crowned splines 
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nme 


] 
Splines 


ther ty} 
perating 
most common typi 
shaft shearing 

Next most 


1 


erallv, th« 


common 
“fixed’ 


wheel, turbine 


! 


flexible” spline 


1 
Hy 


Crowned-tooth splines . . 


permit high misalignments—are often needed in 
Design procedure is same as straight splines except 


when determining radii define amount of crown 


$ 


2Upiin 


gs 





SPLINES 


I! l ( I LID IC yn 


Long broach . . . 

cuts internal spline teeth in one stroke 
Finished spline is shown with uncut 
piece at left. National Broach 

and Machine Co 


! 
I not loaded 


} + } 


l 
ough to bu vithout the added effect of 


entrifugal stresses. But fixed couplings may burst 


without any appreciable centrifugal stress 


FRETTING CORROSION CAUSES WEAR 


caused by pitting or scoring 
mmon to splines. Splin 

wear called “fretting corrosion.” 
ct instead of a line contact 
compressive stress to low 
Rockwell C would seldom have 
rear of this 


10.000 psi vet a 


| compressive stress up t 


line teeth which have almost n 


I 
ween mating teeth, gear teeth hav 
ity. For 


l instance a tan 
,000 rpm might casilv have a tip sliding 


2,000 fpm; a 4-in. spline at that speed will 
]( Since scoring is stronglv influenced 


ty and compressive stress, it 1s not 
ing seldom occurs in splines 
on type of spline wear has its own 
urs in many kinds of machinery 


bores, parts 


les splines, ball bearing 
bolted assemblies on moving parts, arc 


rrosion. Conditions that favor 


mall relative motion of the reciprocating 


tween the contacting surfaces, with 


movement an 1 frequency of over a few 


c pressed together with at least 
f a few thousand psi 
| ve access to the contacting 


+ 


" " } $ 
INUSI LX 


resen 


supply so that it can break down 


ft metals favor fretting 


ion creat ı red, rust-like sludge with 
ı consistency like fine coffee grounds. A badly worn 
spline, 3 in. dia, may have as much as three teaspoon 
of sludge from fretting corrosion between the teeth 
lhe rate at which fretting corrosion proceeds vari 
widely. In some successful spline ipplications on all 
craft engines, a flexible coupling—without lubrication 
may wear at a rate of 0.010 in. in 1,000 hours. In 
some highspeed applications, over 10,000 rpm, fretting 
corrosion proceeds as fast as a rate of 0.001 in. per hour 
Control is just the converse of the conditions listed 
ibove: (a) either stop the relative motion, or mak: 
the motion great enough to develop a hydrodynamic 
oil film, (b) do not load the contacting surfaces too 
much, (c) provide lubrication with plenty of clean 
highly-viscous lubricant, (d) use hard, metal material 
as dissimilar as possible. 


SPLINE MANUFACTURING PRACTICES 


f methods are currently being 

pline teeth. Each method has its 

| limitations, Table VIII, and often 

f the spline. Broaching permits 

mallest number of teeth, as few as six. Because 
pressure angles and shallow teeth, splines can 
| 


much smaller numbers of teeth without involute 


ut than can gear tecth 
On the debit site, broaches are designed to accom 
modate a definite face width. Cost is less if a large 


face width is not used; face widths should be kept to 


60 


within 4 to 4 the pitch dia 
is that a broach requires a through hole in the part; 


Another point to consider 


obstructions may prevent pulling a broach through. 
Parts with obstructions some distance away from the 
end of the spline may be semi-finish shaped and then 
finished to size with a short “push” broach 

Broaches are popular for splines having a pitch dia 
less than 4 in. Some success is obtained for splines 
above 4-in. dia, but very large broaches are costly and 
heat-treating them successfully is quite a problem. 

Shaping spline teeth with a pinion-type cutter is 
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Shaving operation . . . 
on large spline coupler E easily done with standard-gear 
shaving equipment. It improves surface finish and 

accuracy of form and spacing of teeth. Some machines 
can cut external teeth. General Electric Co 







common 


cutt 
teeth in blind hok ) xternal teeth « \ lose t 
houlder. But thev are limited in the minimum numb 
f teeth the in cut. Smallest nDe jt 
pline teeth of 30° p ure angl l With otl 
tooth forms the figur ven high 
The hobbing proc popular f xternal-t 
piine [he spline should b | so th 
iough room for the job to "rui it it the end of tl 
face width. The hobbing pro iot p duce 
high a fillet as the haping pro Ihe nerating 
tion of the hob is like that of itter h ng 
in infinite number of teeth 


\ hob can cut any number of spline teeth of a given 


smallest to the 


equipped to h l vn in the t th 


SHAVING 


Shaving is a fin hing p cess that puts a good surfa 
finish on the teeth and improv th pacing and 
nvolute prof ccura External spline teeth are oft 
haved on larg high-speed spline n tain app l 


tion externa phine teet l I t l l nt 








own 
Ihe shay ' pro mewhat impractk 

: i eg i 
pressure angle splines ot 5I depth. The numb 


f teeth in the arc of action with the shaving cutter 
just too small. Some manufacturers ha: ittempted t 


get around th making the splines with a long 
iddendum before shaving, and then cutting down th 


iddendum to size after shaving. The 144° spline wit 


6 depth is also no good for shaving 
\n internal spline to be shaved should have over 4 
teeth with a face width not over one-third the pitch dia 
Splines are only ground when a combination of maxi 
mum hardness and highest tooth accuracy is needed 
Grinding—like shaving—is a finishing process. In the 
case of pitches finer than 20 pitch, parts can be ground 
from the solid. 


External splines present no problem in grinding pro 


vided there is room for the runout of the grinding 
wheel. Small numbers of teeth. can ^» ground. In 
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Chipless production . . . 
of 24/48-pitch, 45 pressure angle teeth of an automobile 
drive takes as little as 10 sec including loading 


time. Two opposing rollers (only top roller visible) operate 


15 racks to coldform teetk 


Michigan Tool 





SPLINE ROLLING 
\ ' dh x 











l I I tC IN t 


EDITOR’S NOTE—For a thorough discussion of the types of 
splines as an aid in selecting tooth form, and for estimating 
size, face width and number of teeth, see Mr. Dudley's earlier 


Oct 28 '57, p 75 


This basic article evaluates six types of splines, presents design 


article "How to Design Involute Splines 


charts for making preliminary estimates as to size, face width 
and number of teeth, illustrates the five most-popular tooth 
forms, gives recommendations for tooth tolerances and clear 
ances, and points out the significant differences between air 


craft, automotive and industrial-machine practices 






61 


WARREN BOMHARDT 


Materials Engineering, The Martin Cmpany 


Designated 7079, this composition has 
lower notch sensitivity than alloy 7075 
for thick-section applications requiring 
high strength. Here is a run-down on its 


advantages and limitations. 


p~s 


Navy's new jet plane 


has wings attached with inboard rib made from.. . 


NEW ALUMINUM 
FORGING ALLOY 


79, has just Notch sensitivity is much less with the 7079 alloy 


emerged froi ng orator challenge allow [his is a noteworthy advantage because few parts are 


sth allovs of this made without including stress concentrations such as 


bs for the produc holes, welds or changes in section. Aircraft ipplications 


n above, to lx articularly when using a_notch-sensiti illov, fre 
ough not radically changed quently require making prototype parts and then de 
Al-Mg-Zn metal has tructively testing them before design is approved. ‘The 
| lower notch sensitivity means less testing of parts is 
necded—reducing costs and cutting manufacturing time 
\t room temperature, the notch tensile strengths for 
this alloy are 4% to 13 higher than for 7075, and 
itmospher However. iotch. ultimate strengths arc. from 5 to 25% higher 
mpact proper ne M levated temperatures Corrosion characteristics of 7079 and 7075 in general 
remain abo | r both alloys, and at very low are about the same. With stress corrosion, however, 
temperatures 7079 i I 7079 shows somewhat less susceptibility to cracking 
Superior tensili rength a ductility o E ı conclusion based on test specimens stressed to 50 
ittributed to its higher magnesium lov zinc con 5 and 90 of vield strength. 
tent. Corrosion resistance 1s ed | the lower 
copper ind zin ontent, à loser control of residual LIMITATIONS 
impurities Stronger than steel at low temperatures, alloys of alu 
With alloy 7079, tensile strength is retained in s« minum perform better than ferritic steels below 10F. 
tions thicker than 3 in. This makes heavy sections prac lcnsile ultimate and yield strengths increase with de 
tical, enlarging the scope of application for high-strength case in temperature and the material does not 
iluminum allovs. But with sections below 3 in., the through a ductile-to-brittle transition. Ductility and 


o 
2ZO 


verage for tensile strengths, both ultimate and vield, impact strength decrease gradually through the whole 


ibout 5% lower than for 7075 range from room temperature to —320 F. The impact 


Product Engineering — December 23, 1957 





Record-size forging . . 
of aluminum for this wing rib of jet plane is 150 x 35 x 
7 in. It was made possible by high strength and deep 


hardening characteristics of alloy 7079 


1 


notci 
IOTCIH 


Charpy \ iu 
\t these temperatures 


sile strength of 7075 is h 


yp from +4 to 
tandard unnotch: 
chet 
of not 


significant difference 


Fatigue endurance limits hed 


ind 
notched bars show no 


tween the two allovs 


HOW TO USE 7079 


he it 
+ hi 


between 


MIT 


lows 


l-6 
Hold 


temperature 


treatment for 7079 is as fol 


it 830 F, quench in water with 


140 to 180 F, age at 


room ten 


perature for five days, age 48 hours at 240 F, then air 


The 


solution 


d tor 7079 ire HM ke 
for a 


creates 


cool. temperatures require 
10 
itur 
After rough machining 


this allov can receive final 


for treatment and less ging. Lower 


solution-treatment temper 
stress level in the material 
heat 


with 


treatment, machining 
It 1 n 


with 


less distortion than shown bi 


quently recommended for large parts unusuall 


thin webs; and is readily adaptable for chemical milling 


ittained 


Avoid 


where these extremely thin sections can be 


Design rules are identical for 7079 and 7075 


sharp joints, use generous radii with gradual changes 


l'or foi 


in cross-section, and polish where necessan 
Ing modification 


g, the 

Specification of 7079 can be made as federal Specifi 
cation OO-A-367d or AMS 4138. It is 
billets For the 


commercial forms such as sheet, plate, 


same dies can be used without 


obtainable a 


forging or extrusions present, other 


ind bar stock 


are not available 


EDITOR'S NOTE: A coming issue will bring 


4 


High-integrity 
an article on how to design and specify 
high-strength aluminum castings 


Aluminum Castings,’ 
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1 1 1 
IOWCI residua 


ind 


Directional 
Properties 


Yield Strength, psi 


Longitudina 


Short transverse 
Long transverse 


Ult. Strength, 
Longitudina 


Short transverse 


Long transv 


7079 vs 7075—Mechanical Properties 
(T-6 hect treatment) 


t 


Standard 


7075 


Notched 


7075 7079 


7079 increase, 7o 


i | 64,800 
| 63,100 
60,000 


80,080 12 
50,730 13 
52,640 4 


61,800 |! 71,280 
57.000 || 44,800 
56,600 || 50,400 


psi 

I 76,500 
69,700 
70,100 


72,600 
68,300 
66,400 


84,150 
49,490 
58,880 


94,380 12 
61,790 25 


erse 61,750 5 


Elongation, % 
Longitudinal 
Short transverse 
Long transvers: 


Thickness 
in. 


up to 0.249 


0.250 to 0.499 


0.500 to 1.499 


1.500 to 4.99 


4.50 to 5.99 


5.00 to 6.99 


Cross- 
| section, 
| sq in. 


7079 7075 


UTS, 
psi 


Yield, 
psi 


UTS, 
psi 


Yield, 
96 i 


Elong., 
%o 


75,000 67,000 7 


74,000 67,000 7 


78,000 70,000 
up to 20 
20 to 32 
32 to 50 

| 36 to 144* 


79,000 
77,000 
76,000 


70,000 
70,000 
68,000 


78,000 
76,000 


| upto38 | 


i 


| 38 to 60 


68 ,000 
68,000 
t Not recommended when 
76,000 over 3 in. thick 

74,000 


| up to 50 
up to 60 


66,000 
64,000 


* 7075 with length over 3 in., has ultimate strength of 69,000 psi, yield strength of 
58,000, and 3% elongation. 





Low 


increas 


75 RA 
——F075 elong . 
— -— 

7079 elong |...» 
07 ong 
" pun. 

7579 RA 


-200 -100 


Temperoture, F 


300 


temperature . 


es strength and decreases ductility of both 


7079 and 7075 





HOW TO 


Here are two aspects — one from the viewpoint of the manager, one from the engineer — 
both thoughtfully presented. 


“You can talk all you like but you do not com- “The key to writing readable reports to manage- 
municate unless you and the other man share the ment,” says R. F. Philip, “is to communicate essen- 
same thought," says J. Owen Dibbs in discussing tial information, with major emphasis on con- 
the art of getting things done. clusions and recommendations — and then stop!" 


Jychions or policy 
from Wigher eve 


C ommuncotior 


me 


J. OWEN DIBBS, 


Professional Directors and Associates, Ltd 


Bos lership 1s the art of getting thiugs done through 


people. It is an art, not a science; it can be learned, 


1 ] e } 
mind but is hard to teach; it can be recognized, but is hard 


to measure 


The pic ture 
(p my 


he mechanics of management, of which leadership 
irgest part, look something like this circle. 
| 1 manager, you receive instructions from, say, 
Head Office. 

You work these into usable form for the men of 
ir branch vou PLAN . . . then form your local, 
ible version of POLICY 
3. You get action from your men 

execution. 
+. You check to see that the execution was satisfac 
tory; you learn to do better next time; you CONTROI 
Between these processes you are involved in a com 
munication—you cannot do without it. Communica 
tion comes from a French word meaning “to share” 


you can talk all you like but do not communicate 
] 


inless you and the other man share your thoughts 

ur understanding Communication really mean 

nsferring a thought or an idea from your mind to 
his in such a way that he shares the thought with vou 
You get better, more successful, action when you can 
get him to see the picture in your mind—when you can 
cc the picture in his, as he sees it! 

In its simplest form, it should look like thi top 
ram, at left 


But put yourself in the transmitter’s place ind then 
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COMMUNICATE 


cast your mind back. If you will be honest with you 
self, you will remember occasions when, just as the 
words left your mouth, you realized that wasn’t just 
what you meant to say. Again, you may remember 
when you found that the other fellow didn’t under 
stand you, but after you had restated the thought, he 
caught on. Maybe you should have said it differenth 
the first time 

(his failure to translate your mental picture inti 
words accurately occurs frequently without vour being 
iware of it In effect, we all have a “scrambler” 
between our original idea generator and our word sele 
tor. Similarly, our listeners all have their own scram 
blers, and so the picture changes to the second diagram 

But this is only the beginning Ihe picture vou 
ictually form in your mind is greatly affected by am 
surrounding tensions by all the things that ha 
ever happened to you ind especially by recent 
events. And when the receiver is an entirely different 
man operating under entirely different tensions, sur 
roundings and feelings his picture (last diagram) realh 
becomes distorted 

Now try constructing a diagram for two-way com 
munication! What happens when the receiver merely 
tries to restate an idea back to the original transmitter? 


This, then, is our problem. We speak ou thoughts 


REPORT | 


k 


inaccurate l 
what he feels and thinks Sub 


What did he mean b 
isn’t the whole story 


1 I I 
naccurateh th listen 

I 

| 


} los 
ind then I iluate 


th WO 
l here 


itions and problems in 


shoe 
è Concentrate 
mit. Try to see thri 
e Concentrate on his 
vour reaction to his word 
e Restate his statement 
form which he will 
he thought 
e When he does 
clearly, trv to fine 
ind why 
e When vou find 
communication, tr 
until each clearly undet 
cannot accept it 
To the degree that 
true picture of what 
learn, and will trv to 


ire getting the benefits 


MANAGER 


R. F. PHILIP, 


Asst. Dir. of Research 


Management and engineering personnel are both 
pushed hard. Engineers are pressed with the responsi 
bility of keeping pace with fast-moving technical devel 
opments and management is harassed by problems of 
directing this work into useful channels. But the two 
groups must work together. Communication, in the 
form of the technical report, is consequently a vital 
link guarding against misdirected efforts and uncertain 
objectives. 

Reports written by busy people, for busy people, 
must be to-the-point, quick-reading; must focus major 
emphasis on conclusions and recommendations. Well 
supported conclusions are the goal And when they 
ire reached—stop! 


PLANNING THE REPORT 
Most jobs can be made easier bv thinking about 
them beforehand. Planning is as important in project 
report writing as it is in other industrial activities 
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Hamilton Watch Co 


Planning the report involves, 
the type that must be written 
rescarch are. five. distinct. tvpes 


essential information 


è Feasibility report. Recommenda 

starting a development program 

e Program Outline Report. J 

broken down into significant phas 

eè Progress Report. Completion of a pha 

è Final Report. Project summary with 

and recommendations 

e Procedure Manual. Technical instructi 
Product of the report-writing operation 

just a report, it is a communic ition of essenti 

mation. The entire writing process should hing: 

efficiently communicating this information 

I he \ d ) 

when they are read or, better still, used. ( 


But reports are passive 


in important planning step involves ma 





reader will use some 
needs of management 
engince! is are the needs 

rt ider 
ponsibilities and 
sible for the 
xin As an 


to such ques 


tons 
W hat 

W hat 

How far rogi 

What h s bee hieved? 


How much money ha 


technical prol 


How much 

What 

What is | 

What do voi 

Management's need-ti will be satished when 

I ] | thes que 
h the report 
r financial 


essential needs 


MECHANICS OF REPORT WRITING 


litle page tells the reader what to expect It gives 
t will be discussed 
reserved for the 


Other items on the title page include 


$ 


of what area of inter 


position should b 


number, project title, report 
issignmment, authors, date, originating agencv and 
ition. 
Table of contents tells the reader how the report 
'anized. If subheadings have been used liberalls 
throughout the body of the r port thev can be repeated 
in the table of contents to provide quick reference to 
pecific items of interest. When carefully chosen, sub 
headings can present the reader with a Table of Con 
tents which is essentially a report outline 
An appendix is a convenient device. If it is properly 
issembled, the main sections of the report can be 
kept brief and to the point without sacrificing com 


pleten Mater vhich adds t 


better understanding 


of the report, but tends to divert the reader’s attention 
because of its detail, can be removed from the bod 
of the discussion and tacked on to the end. Fach item 
idded to the appendix should be identified in the Table 


ot ( ontent ind ils 


hould be easilv located bx page 
number 

Introduction to the report must describe the topic 

be discussed and bring the reader up-to-date as 
rapidly and clearly as possible. Presentation of this 
material will vary with type of report 
lor a Feasibility Report the introduction should stat 
proposition and review any special background 
The introduction to a Procedure Manual should tell 
how to use the manual. For the Program Outline 
Progress Report and Final Report, the quickest wat 
to describe the over-all problem is to start with a re 
ipitulation of the 
roject was established. Scope, cost estimates. and 


i1 
thre 
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nsiderations made when the 


time estimates are presented for refreshing the reader's 
memory and he is ready to follow into the latest 
information. 

In Progress Reports and Final Reports the intro 
duction can describe intervening work by including a 
general outline of the program on a second sheet and 
ndicating the phases which have been completed 
Expenditures to date, intervening revisions in estimated 
costs, and completion dates can be given also. 

If detailed technical background material is con- 
sidered necessarv in the introduction it can be appended 
to the report and mentioned in the introduction as 


ivailable. 


SUMMARY FOR MANAGEMENT 


Conflicting needs of the technical and managerial 
readers make it difficult to prepare a summary for both 
lo avoid this conflict, in each report which manage 
ment should read, the summarv should be written to 
meet managerial needs. In such cases it should be 
called Summary for Management 

Ihe ideal summary should be held to one page 
It should be unnecessary to 


key 


without sacrificing clarity 
read the technical portions of the report to learn 
points such as work done, conclusions reached, and 
recommended action. 

A general statement of the work done is sufficient. 
but should justifv the investment required for the pro 
posed program; for a program already established, the 
statement should justify initial enthusiasm for the 
project. The summary can restate final objectives in 
the light of current accomplishments and indicate re 
maining costs and estimates for date of completion. In 
completed projects, the achievements and recommenda- 
tions for use can be emphasized. 


TECHNICAL MATERIAL 


echnical parts of the report can be written essen 
tially for the needs of the technical reader. This 
change in reader needs does not mean a change in the 
requirements for brevity and clearness—but only a 
change in emphasis. In Progress and Final Reports, 
the chief concern is presentation of technical conclu 
sions. The reader has to know what the conclusions 
ire, on what information they are based, and how 
the basic information was obtained. He needs to 
understand the conclusions and judge their validity 
for himself. The writer can supplv these needs in 
cither of two wavs: state the conclusions before giving 
the supporting results and the methods bv which the 
results were obtained; or, describe the experimental 
methods first and follow them with results and con 
clusions. The order of presentation is a matter of 
choice but the pertinency is not. 

Recommendations for action are made obvious to 
management by including them in the Summary for 
Management. The requirement for brevity at that 
part of the report may prevent a full statement of all 
The com 
plete recommendations can be given with the conclu- 


the details and qualifying considerations. 


sions, or set up as a separate section. 

lhe future work does not always need a separate 
section. The Program Outline Sheet mav indicate the 
general nature of future experiments without requiring 
elaboration 
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Matching chrome plate . 

of faucet, the coating on this fixture hood was 
applied to underside of clear plastic. This gives 
desired appearance without subjecting thin film 
to cbrasion caused by scrubbing and harsh 


detergents 


VACUUM COATINGS 
O INDUSTRIAL 


Once limited to decorative uses, vacuum-deposited coatings 
are now finding many industrial applications, such as in 


the corrosion-resistance and miniaturization fields. Improved 


production methods have kept pace. 


PHILIP J. CLOUGH 


Director, Metallurgy Dept 
National Research Corp 


W icuun coatings are invading the industrial field Continuous production has cut the 
When they were introduced, application was primarily ized sheet steel sufficiently to make it 
for decorative needs. But the coatings have been meet tin plate. Machinery moves the steel 
ing a widening range of design requirements. And to vacuum, applies aluminum, and returns it to at 
automatic machinery has moved in to speed up the mosphere. ‘The thin coatings measure 10 to 15 microin 
process and lower costs—materials are coated not only ind their corrosion resistance seems to exceed that of 
in batches, but can now come off a continuous produc electroplated tin of same thickness. ‘The lightness of 
tion line iluminum gives additional savings in 

Industry has been finding the vacuum deposits luminum can cover 4,000 sq ft. Th 
superior to electrolytic and hot-dipped coatings for thermal treatment to seal pin holes as witl 
giving: Ihe industrial field for vacuum-depositc 
e Economical corrosion resistance to sheet steel. increased with advances in solid-state semi 
e Miniaturization of electrical components lor rectifiers and transistors, the coating 
e Special properties to semiconductors. creating needed films on various tvpes of 

Vacuum coating is also useful in supplving being increasingly used.  Miniaturization is 
* Chemically active surfaces stimulus because the thin films occupy minimum spac 
¢ Metal-lubricating films \n experimental electrical capacitor with 
e Decorative effect ing f nducting aluminum a few 
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Selective coating . . . 

was given this dial after photographic masking. 
Limiting metal deposit to scale readings improves 
accuracy through better readability. 


deposited on insulating cellulose acetate film, occu- 
pies half the space usually needed. Mylar vacuum- 
coated with aluminum, now used for capacitors, has 
already given 40% size reduction. 


Base Materials 


Ferrous and nonferrous metals can be coated in form 
of castings, forgings, stampings and extrusions. Strip 
and plate are particularly suited for continuous opera- 
tion. 

Many plastics take coating. These include mela 
mines, acrylics, styrenes, acetates, butyrates, polyesters, 
polyvinyl chloride, polyethylene and fluorinated hydro 
carbons. They are coated in molded, hot-formed, 
extruded, cast and film forms. 

Minerals such as quartz and mica, also glass and 
ceramics, are among the most easily coated materials, 
especially when the surface is glazed and smooth 

Fibrous materials—wood, textiles, paper—also can be 
coated. Usually, the surface of these materials must 


be sealed before coating. With textiles and paper, 
sealers should prevent gassing without reducing flexibil 
ity to any noticeable extent. 


Coating Properties 


Thickness of coatings deposited is typically from 1 
to 400 microin. For optical and decorative purposes, 
a thickness of 2 to 3 microin. is sufficient. Vacuum 
deposited coatings follow the minute variations of a 
surface, add imperceptible weight, are extremely uni 


68 


Rt tmt 


Quick Glance at the Process 


In vacuum metallizing, the coating material is vapor 
ized by heating, then condensed on a cool surface 
Besides all pure metals, some alloys, metal compounds, 
and the more stable organics can be deposited. In 
general, metals with high vaporizing temperatures, 
such as wolfram and molybdenum, are uneconomical. 
Alloys with constituents having similar vapor pressures 
can be deposited as if they were pure metals, but alloys 
with wide differences of vapor pressure must be evap- 
orated simultaneously from multiple sources. 

Vacuum required in the coating chamber is below 
0.5 microns absolute. This vacuum serves three pur- 
poses: prevents oxidation and combustion, lowers va- 
porization temperature, and promotes traverse of coat- 
ing molecules. Coating may be followed by coloring, 
conversion treatments, and protective coatings. 

Since metallizing is based on simple evaporation and 
condensation, it gets around most limitations of the 
other commercial processes for metal deposition. There 
is no electrolytic action, no hydrogen embrittlement as 
in electroplating, and no forming of intermetallics as in 
hot-dipping. The coating remains cool and does not 
require rigorous precleaning for deposition. This al- 
lows using heat-sensitive materials for the base, also 
those that are too fragile to undergo treatment with 
cleaning solvents, acids, alkalis or gases. 


11 
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form in thickness, and do not alter tactile qualities 
of the base—metallized textiles feel no different than 
uncoated samples. 


Ductility of base material is unchanged because of 
the extreme thinness of the coating. The low tem 
perature of the process does not give any chemical 
reaction that produces brittle compounds. Sheet steel, 
aluminized by this method, can be subjected to th« 
same rigorous drawing as with electrolytic tin plate. 


Throwing power places limitations on size, shape and 
placement of parts within the coating chamber. Coat- 
ing varies inversely as the square of the distance from 
the source. Where base surface is not at right angle 
to the source, thickness of coating varies as the cosine 
of angle between the perpendicular and the actual 
path. This means blind holes deeper than 14 times 
their dia cannot be uniformly coated; objects that need 
coating on more than one side must be coated by 
multiple sources, or by rotating the parts during coating 


Masking in a discrete pattern can be applied by 
photography, silk screen, or stencil, Where dimen 
sions of the pattern are not critical, reusable stencils 
can be used. 


Corrosion proteciion of vacuum-metallized coating 
is less than with the thicker hot-dip or electrolytic 
coatings of the same material. However, for limited 
short-term protection, it can be provided at min cost 
because deposits are uniform and thin. Aluminum and 
more noble metals are preferred because these furnish 
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Choice of reflectance .. . 


goes with this automobile rear-view mirror, vacuum 


coated with three layers of metal salts. 


barrier protection while sacrificial coatings such as zinc 


ire short-lived. When organic topcoats are used for 


corrosion protection, the decorative metal coat can 


be thinner 


Diffusion of vacuum coatings into the base metal 
by heat can improve appearance and increase adhesion. 


hese diffused coatings have rraded composition 


the base-metal surface 


which varies from the outside t 

Abrasion of the coatings should be avoided because 
of their extreme thinness. Even with hard materials, 
t superficial scratch will penetrate the surface. Soft 
metals such as selenium offer a poor surface. Chromium 


gives a coating with much better abrasion properties. 


Secondary protection can be given by an overlay of 
silicon monoxide which oxidizes to form à protective 
quartz film. In some cases, a compound coating may 
be deposited by coating with the elemental metal and 
treating it chemically Hard, transparent titanium 
oxide gives coats for protecting softer undercoats such 
is magnesium fluoride, used to reduce surface reflection 


on lc hses. 


Organic coatings are the most widely used protective 
coating for vacuum-metallized parts. Solvent-contain 
ing plastics and porous wooden parts are precoated 
to seal porous surfaces; to prevent degassing of solvents 
ind plasticizers; and to form a smooth surface which 
eliminates need for buffing. Organic topcoats applied 
by dip, spray or flow-coating protect the metal from 
Metallic colors other than 


ibrasion. and. corrosion 
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iluminum are achieved by dvc-tinting the transpai 
overcoat. Sealers used depend upon base material and 
type of service. Lacquers are used on thermoplast 
because they harden without baking, but ena: 
which harden by solvent evaporation, with sul 
oxidation or polymerization, are used with th 

where baking can be employed 


Limitations 


Contaminants volatile at coating pre 
from the source when heated, giving 
interfere with coating; and low-vapor-p1 
ints such as oxides and carbides usually remain on 
the base metal to decrease adhesion. Unclean sur 


faces give poorly adhering coatings. For exampl 


molded plastic parts made with lubricants to facilitate 


lease from the mold give coatings that I] 


rc 
but a copper coating applied on a properh 
paper laminate adheres with tenacitv strong 
thc 

} 


Dryness is especially important because 


1 
} 
I 


YASC 


water will expand in a vacuum to several hundred cu 
ft of vapor which must be pumped out. Even then 
enough vapor remains to collide with impinging coat- 
ing molecules, and give poor adhesion and discolored 


coatings 


Cost Consideration: 


Depositing a metal film by thermal evaporation in 
vacuum is simple and inexpensive. In industrial batch 
type equipment, including cleaning, racking, | 
inspection and preparing for shipment, th: 
tween 0.01 to 0.02¢ per sq in. for small parts 
the part is coated for decorative purpo 
tected from corrosion by orga base and 
the cost is 0.1 to 0.2¢ per sq in These figures 


mly direct labor, materials and operating 
qu v. metallizing saves costs bv. redu 
manufacturing 

Continuous metallizing of sheet 
lower in cost: Mylar sheet plasti 
iluminum for from 4 to 56 | 
metallized for the appearance 


ince of metal foil is coated for 


EDITOR’S NOTE: For comparison of the vacuum method 
with conventional coating processes, see: “Hot-dipped Alumi 
num Coatings," Oct 28 '57, p 57; and "Plated Finishes—the 
Choice Widens," Oct 28 '57, p 81. 

Additional information on types, properties and uses for 
vacuum-coated plastic films is given in ‘Metallized Plastic 
Films," Aug ‘55, p 182 





DESIGN FEATURES 


Engine 
Engineered 


Tractors without wheels 
ire the basic power package. Small orders come directly off 

Oliver's assembly line; larger quantities are scheduled as separate 
production runs. The assembly includes engine, clutch, 


differential, rear axle and hubs, brakes, steering gear and 


55 


transmission 


controls; 
it can be installed as the final assembly operation on any mobik 


equipment. Both gasoline and diesel engines are supplied in three 


horsepower ratings. Special transmissions, power steering and 


POWER-PAK SPECIFICATIONS power take-offs are optional extras. ‘Typical packages cost 
i - TPP PT ü $1100 to $2900 


i 


| 35 | 4 | 144 in? | 2000 | 110 theft 


| 44 | 6 | 216i? 


$8 | 6 265 in.? 


| 


i 


Idea was born... 
while selecting a drive for the Tampo Manu 
facturing Co.'s self-pr pelled, pneumatic-tired 


rollers. The package included hydraulically 
operated reversing clutches, a torque converter 
ind power steering \ single lever controls 
reversing clutch and throttle setting. Roller 


can work forward rever at Ot | 


O0 13 mpn 
and travel on the road at 22 mph. A 1:l-chain 


drive connects the power-package drive axle 


and the rear wheels [he largest engine i 


used for this application 
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IN NEW PRODUCTS 


Needed; 
Power Package Bought 


A mobile-equipment maker was looking for an engine. The sales 
engineer from Oliver Corp., Chicago, realized that actually the 

entire drive was needed, because clutch, transmission, differential 
and axles had to match the engine's characteristics and be assembled 
in a common frame. Savings are inherent in a combination. So-o-o-o 
the client didn't buy an engine; he bought a drive package and 


Oliver had a new product, the Power-Pak. 


Overhanging engine on broom... 


n1 by y l T 
pported by tierods that transmit id t 


Built around basic tractor, . 
this Sky-Hy lift positions 3000-Ib. loads to heights of 25 ft 


Operator, steering gear and controls for hydraulic lifting 


mechanism are on side extension of tractor's frame. The 


lift, designed by Lull Engineering Co., St. Paul, Minn., 


is available also as a crane and with attachments for han 
ling 


dling lumber or bulk materials. An automatic leve 
device keeps forks at the same angk throughout lifting 


cvck [his machine uses the 46-hp packag 


4^ 
* 
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PRODUCT DESIGNS 


The riveter now comes to the work in this gantry machine 
developed by Douglas Aircraft Co. for wing and fuselage 
panels of the DC-8 jetliner. Results: faster riveting to closer 
tolerances and savings in assembly space. Design was 
originated by T. S. Crispin, tooling administrator at the 
Douglas Santa Morica div. and is manufactured under license 
by Manco Mfg. Co., Bradley, Ill. 


Mountain 
Comes 
to 


Mohammed 


A yoke inside the gantry ... 

irrying riveting and shaving tools, swings freely 

over the panel being riveted. It slides across 

the gantry for transverse positioning, md is 

arried along the panel when the gantry moves 

Air motors jog it close to working area where 

operator does final positioning by hand. Rivet- x ee 
ing cycle is automati First, a pressure foot A i E i 8 Ld. f i 


is raised to the work to squeeze it against rivet ,- j 43 N mL. 


i A 
head. Next, a rivet gun upsets the rivet, and IE. di d a 


retracts. Finally, a shaving mechanism removes 


xcess rivet metal. Wing or fuselage panel is 
held on a 3-point fixture containing a position 
sensing device. Panel is automatically turned to 
keep riveter normal to working surface. Yoke 

worked down one side of the stationary: panel, 
swung around the end, and worked back up the 
other side. Scatter patterns can be riveted with 
it intricate programming making last-minute 
modifications less costly 





O/d ga/vanomefer 


Shorter stylus in 
new design 


Magnets © 


Narrower chart . . 

has 40 divisions sy in. wide, 

m previous charts, and requires 
records are only 20% smaller, however 


nals seldom exceed 40 divisions (4 nn 


1 
$ } 


o shortening the galvanometer stylu 
1 half-chart-deflection time of T 
horter stylus (lə = I Ł Md amplified these 

the driving power from 2.2 to 0.72 w. Galvanomet 
ut from + 50 to 2.25 Ib I hc Visette was dev OT 
guidance of Dr. Arthur Miller, director of 1 irch 


Cardiograph Goes to Patient 


The first truly portable electrocardiograph now allows doc- 
tors to make accurate heart-voltage records in homes and 
hospital wards. Made by the Sanborn Co., Waltham, Mass., 
the model 300 Visette weighs 18 Ib and was designed to 
supplement present office instruments. Compactness results 
from both reduced chart width and transistor amplifiers that 


drive a direct-writing galvanometer. 


^ Qld design 
- Recorder assembly is 
smaller, 
lighter and requires 
drive the chart 
in. wide, 100 ft long 
the recorder from th 
Visefte vious design, chart 1 
recorder from th sid ind 
through the vriting 
[race is made on th 
paper by heated sty] 
s still 25 mm per 
uum tubes are 
strument, the other control elements 
wre transistors and germanium di 
odes. Placing amplifier mponent 
n plug-in printed circuits helped 
reduce size and simplify servicing 


Ihe new Visette is 11 x 94 x 5 in 
previous model was 15 x 11 x 914 


in. and weighed 3 





PRODUCT DESIGNS 


Delivery 
grippers 


Cylinder 
location 


Ink fountain 


Gripper Fingers 
Control Paper 


In a flatbed letter press made by Grafiska Maskin Aktiebo- 
sa: : Auxiliary 
laget, Trollhaetan, Sweden, auxiliary spring fingers con- spring 


: : " finger 
trol the transfer of printed sheets from cylinder to delivery , 


conveyor. Careful design of gripping mechanisms, which 


feed paper sheets to cylinder and remove them at end 
of printing stroke, enables press to make up to 4000 im- 


pressions per hr while holding register within 0.001 in. 


Gripper 
poth 


zZ Cylinder path 


Grippers hold paper . 

at all times for positive register control. One set 
accelerates sheets from the feed table to printing 
vlinder [hese are opened, closed and oscillated by 
cams synchronized with cylinder rotation. A second set 
of fingers recessed in the cylinder grip the paper during 
impression, Auxiliary spring fingers clamp the sheet 
wainst the cylinder while control is transferred to 
final set of grippers attached to delivery conveyor 
I'hese grippers are operated by a rail cam as the con 
veyor reciprocates between cylinder and delivery table 
\ slitting roll, under the delivery gripper, supports and 


uts the sheets as they leave the cylinder. 


Product Engineering December 





LINKAGES 
GAIN . CAMS 


New German method applies the simplicity of cam diagrams to design of four-bar linkages 


ADVANTAGES LIMITATIONS 


Easily designed to give complicated Subjected to high contact stresses 
motion Subjected to excessive vibrations at high speeds 


Can be made small and compact Follower must be constrained to follow contour by spring 
which raises stress or by slot which causes backlash 


High accuracy of contour expensive and difficult to obtain 


Slight inaccuracies in link lengths have Difficulty of analyzing linkage to achieve a specific motion 
little effect on output motion 


LINKAGES 


. : e Inertia of links causes dynamic forces at high speeds 
Tolerance on location of pivot points 


easily maintained 


G inv is now swinging toward four-bar linkages How Cam Motion Is Translated to a Linkage 


in preference to cams—for translating motion in high Basic similarity . 
speed automatic machines and computers. The trend of four-bar linkage (left) and cam (right). Both convert con- 
irises from a new method that makes it easier to employ stant rotary motion into oscillating motion 


the advantages of linkages. Specifying their dimension 
has been a mathematical exercise—far more difficult 
than designing cam contours. But now, the graphical 
method illustrated on this page* gives linkage specifi 


tions with no more labor involved than mat 


With both linkage and cam, an input that rotat 
with constant velocity will produce an oscillating output 
characterized by a specific pattern of motion. In cam 


design, the desired relationship between input and out 


] ] 
put is customarily plotted on rectangular coordinate 
From this “cam diagram,” it 1 imple to design th 
profile graphically 


It is this same diagram which has been borrowed for 
linkage design by the professional kinematic committee 
of the VDI (German Society of Engineer At cost of 


£ 


considerable labor, it has been compiling a series 


charts showing families of curves for various link pro 


Output oscillation 


portions. ‘These are theoretical linkage curves obtained 


1 o 
by varving one link while keeping the other two con- 180° 
> Input rotation 
stant 
I 


Ilo find the correct linkage length that will give the chert tec A p i 
motion specified by a cam, the cam diagram is redrawn 04 Starting point 
£ 9. of German method 
on transparent paper to the same scale as the theoreti , Í 
1 i Is conventional cam 
cal linkage curves and moved over the curves until onc diagram. |t speci- 


is found that matches closely. This gives the desired fies desired output 


ratio of the links—a fairly accurate approximation 


lI here is a. familv of curves for each ratio of B/C 


oscillation in terms 


of input angle. Dia- 


Output oscillation 


ind C/A. The method is especially useful when only gram is redrawn, to 


one portion of a cam curve is called for in a device. . appropriate scale, 


t 
Accurate interpoliation between curves, when necessary on transparent pa 
per and then moved 


is a simple procedure o : 
ple | o 360 over 


*Based on a technique reported in “Tables of Curves OD X. Family of linkage curves 

for the Design of Four Bar Linkages," by Gerd Kiper, VDIZ, until one is found that corresponds, and correct values for 
Vol. 99 No. 24, Aug 21, 1957, Bongardstrasse 3, Dusseldorf, link ratios are then read off. Shown here is one similar to 
Germany. Working charts for a wide range of link ratios th i f ch 

are being prepared by VDI; announcements of their avail e series of charts prepared by the VDI. Each curve family 


ability will be made later. was made by keeping links B and C constant while varying D 


23, 1957 
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NYLON 
FROM 
PRANCE 


MOISTURE-RESISTANT 
ELECTRICALLY STABLE 
EASILY COLORED 

NOW AVAILABLE HERE 


J. FOUQUE 


Development Engineer, Organico, Paris, France 


A new French p-lyamide, nylon-11 (or Rilsan as it 
is called in France) now available here at 
competitive prices, is rated superior to established 
nylons in three main areas: 

è Water absorption. Water absorbed after 14-day 
immersion is only 1.6%, compared with 10.2% for 
nylon-6/6. Weight increase in 3-hr boiling water 
immersion is 2%, compared with 8.6% for nylon-6/6. 

* Shock resistance. Ease of plasticizing gives 
formulations with high impact strength, in some cases 
about double the strength of unplasticized. This makes 
the plastic valuable in parts subject to dropping, 
like electric shavers and food mixers. 

* Thermal resistance. Spread between fusion 
temperature and degradation temperature has been 
increased as a result of a lower melting point, so that 
flame-gun or fluidized coatings are more easily 
applied to metal parts without damage to the material. 
Also now possible are large precision moldings that 
normally require more time in the mold. 


W a absorption has been the chief nemesis of 
polvamides because close-tolerance parts like gears, 
cams, sleeve bearings, and pump impellers swell in wa 
ter or moist atmospheres. Amount of swelling is pre 
dictable for most nylons, but high-swelling formulations 


have been avoided where precise running clearances 
must be kept for all levels of moisture—as in water 
meters, washing machines, computers, business ma 
chines and the like. Derived from castor oil instead of 
petroleum or coal, nylon-1l shows slight change in 
dimensions—about one-fifth that of nylon 6/6 for pro 
longed exposure. Swelling characteristics compared to 
other nylons for various degrees of water immersion 
are shown on page 78. 

Electrical properties are stable, too, thanks to low 
water absorption, and resemble those of other poly 
amides in the dry state. Nvlon-1l is an excellent insu- 
lator at low and medium frequencies and at low and 
medium voltages, making it ideal for moldings, extru- 
sions and coatings in clectrical applications like radios, 
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* Injection-molded nylon-11 . . . 
supports blower, channels air in small vacuum 
cleaner designed for easy cleaning 






High impact resistance . . . 


and toughness. Top, from left: food-mixer 
body, embedded highway markers. Center: 
air-conditioner fan. Bottom: refrigerator 
door latch, record changer bell-crank, auto 
throttle push-rod. 






Low water absorption . . . 


or chemical resistance. Top, from left: wax- 
sprayer compressor fan, roller-bearing re- 
tainer. Bottom: sparkplug cover, two-piece 
carburetor float 





iuto electrical systems, telephone parts and communica 
tion cable. 

Toughness of nylon-11 along with a widened operat 
ing temperature range of 280 F to —65 F, permits appli 
cation where impact loads might occur—such as in 
domestic vacuum cleaners, auto dashboards, fan blades 
ind gears. 

Upper temperature limit for continuous operation in 
ur is 212 F, same as for other nylons; but it can with 
stand short-time exposure to 280 F if followed by 
periods at lower temperature to dissipate accumulated 
heat. High specific heat allows absorbing large heat 
input as well as considerable intermittant localized 
heating 

Chemical activity is low, particularly with alkalis and 
most petroleum solvents, oils and greases. Resistance 
to organic acids, mineral acids, and dilute oxidizing 
igents exceeds that of other nvlons. 

Many grades, with different degrees of hardness and 
flexibility, are made possible by polymerization control 
and adding pigment and plasticizers (see table, page 
79 [he first seven grades shown can be made espe 
cially resistant to light-discoloration and fungus-attack 


continued on next page 






Large molding . . . 
forms instrument cowl and dashboard trim 
on Citroen DS-19 four-door sedan, gives 
good dimensional stability, impact resist- 
ance, smooth surface, and color retention. 
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DESIGN OF MOLDED PARTS 


Mold shrinkage is a function of shape and especially 
thickness, as well as temperature, pressure and length of Nylon -6/6 
the mold cycle. ‘The same molds are used as for other 
thermoplastics. Higher fluidity of nylon-11 causes it to 


flow into mold imperfections—and also helps give good 


Increase in length, % 


surface detail. Sprues and runners should be circular 
ind large to prevent solidification. All normal tvpes of 
gating are satisfactory, including pin-point gating. Steel 
molds with high surface finish are best Nylon 1 (Rilsan) | 

Thermal stabilization, or stress-relief, is required p | 
only if molded parts operate above 150 F in moisture 
saturated air or in hot liquids. If no treatment is given, — — 
progressive shrinkage occurs under these conditions, but 
is less for nvlon-11 than for other polyamides. Parts are 
stabilized bv soaking in warm mineral oil for 4 hr, at a 
bath temperature slightly above the working tempera 
ture of the part. Parts are dried for one hr at about 


190 F, followed by slow cooling 


GEAR DESIGN 


Nylon-ll gears successfully transmit low torque at 


Swelling in water . . . 4 
is low after 100-hr water immersion, compared to other nylon 
grades. Specimens were 3 mm thick. 


moderate speeds in devices like electric shavers, water 
meters, cash registers, and calculating machines. As 
with other nylons, frictional heat must be limited be Nylon 6/6 
cause low conductivity and high specific heat tend to 
concentrate heating at friction points Coefficient. of 
friction between nvlon-1l and steel is between 0.04 Nylon 6/10 
and 0.20, depending on test conditions. ‘These values 
can be appreciably lowered by water or mincral-oil 
lubrication 


Nylon // 
High compressive stresses result in tooth wear, but E 


Roe 


Tongent of loss angle 


can be minimized bv avoiding disengaging drag between 
teeth. Max allowable tooth load depends on peripheral 
speed of the gear. Clearance for thermal expansion must 
be allowed, or gears will seize and fuse. Although this l5 5 
creates some cold play, impact resistance of nylon-1ll is Water immersion, days 
good, and shocks in start-up and vibration during opera 
tion are absorbed easily and quietly for most applica 
tions Dissipation factor . . . ^ 
is always influenced by moisture, but prolonged water im- 


mersion affects nylon-11 least: at 1000-v, 1000-cycle current. 
EDITOR'S NOTE: Coming soon is an article that will discuss 


performance and design of metal sleeve bearings coated 


with nylon-11. Other recent articles on various aspects of 


nylon part design 3500 — 
"Plastic Extrusions," Nov 25, '57, shows how to design [ 


complex parts for fabrication from simple extruded shapes. 
"How to Design Cost Out of Plastic Parts," Oct 14, '57, 

p 77, covers costly requirements that aren't always necessary 

Charts classify materials and processes for ready reference 


"Synthetic Fiber Felts,” July '57, p 178, presents data on 


no 
2 
€ 


four types useful when high strength, good corrosion resistance, 
and low compression set are needed 


"Fluidized Plastic Coatings," Jan '57, p 140, discusses a 


Š 


powder-dip process for corrosion-resistant coatings on intricate 


metal parts 
"Tough, Rigid Thermoplastics," Nov '56, p 167, contains 


Allowoble stress, psi 


a selector chart for 28 high-impact plastics 


Peripheral speed, fpm 





PHYSICAL AND MECHANICAL PROPERTIES 


Specific gravity... 

Melting point, ^F 

Specific heat, cal/gm/ ^C 

Thermal conductivity, btu /hr/sq ft/^F per ft 
Heat of fusion, btu/Ib. . : 

Coefficient of exponeion, per °C. 


Ultimate tensile strength, psi 

Elongation to break, % 

Elastic elongation, % . 

Impact strength, ft-Ib / sq in 

Elastic modulus, psi 

Compressive strength, psi 12-15, "000 


ELECTRICAL PROPERTIES 


100% RH 


Volume resistivity, ohm-cm (at 20°C and 

1000 V)..... ; ' 10!3 
Dielectric constant (at 20*C).. 1.9 
Dielectric strength, kv/mm (at 20°C) 24.0 
Dielectric dissipation, tan loss angle (ai 

1000 v, 1000 cycles) us | 


Resistivity, ohm - cm 








m 25 


Relative humidity, % 


ini - BASIC GRADES AND APPLICATIONS OF NYLON-II 


stays high for nylon-11 over a wide range of i 

relative humidity COLORS PROCESS SPECIAL APPLICATIONS 
PROPERTIES | 

Translucent Injection | Dielectric strength, | Electrical insulation, 

| (natural); all molding | tensile strength, | parts for steriliza- 

| colors | chemical inertness | tion 


| 


Bmn P20 | Translucent Molding | Between BMn ond Flexible parts 
(natural); all | BMn P40 
colors 





Bmn P40 | Translucent Molding Flexibility, impact | Unbreakable 


(natural); all | resistance, elon- | parts 
colors gation | 


Molding Hardness, wear- Gears, bearings 
| resistance 
$ f —_— —— 
Translucent Dielectric strength, | Primary wire insu- 
(natural); all tensile strength, | lation 
colors chemical inertness | 


Shrinkage, % 


0.2 ; i 
Thichnese. a Translucent Between BEC end | Cables, tubing 


(natural); all BEC P40 | 
colors 


BEC P40 | Translucent Flexibility, impact | Secondary coble 
Percent shrinkage e e o A (natural); all and abrasion | sheathing, flexible 


on molded parts is highly influenced by section colors resistance tubing 


thickness. Longer pressure cycles cut shrinkage Translucent or i High viscosity Industria! tube and 
on precision parts, but boost part cost transparent tensile strength, sheet 

chemical inertness, 

dielectric strength 


Translucent or | i High Viscosity, Tube and sheet for 
transparent tensile strength, food processing 
| chemical inertness | and packaging 


Gear-tooth loading e Fine | Translucent or Flame | Abrasion resist- Protective coating 
for nylon-11 gears running against steel must be Powder | transparent spray, | sy Coane tor mane porte 


a i | immersion | inertness 
reduced with increasing peripheral velocity. I 








Design for Pay Dirt 


Bulldozers, cranes, power shovels are impressive, but 
what about the components needed to make them bigger 
and better? We asked the question and here are the 


answers from the nation's leading builders of earth- 


moving equipment. 


H. ivy construction equipment, an industry whos 
gross has swollen into billions of dollars since Workl 
War II, is relying on new design to keep afloat in a 
tide of rising labor costs, narrowing profit margins and 
sharpening competition. 

[he industry's needs—resulting in the doubling, 
even tripling, of research and development expenditures 

are for larger-capacity earth-movers capable of oper 
Much of the 
responsibility for meeting these needs rests on manu 
facturers of components going into the machines. 

For information on design progress, PRopucT Ewci 


iting at higher speeds and lower costs 


NEERING questionaired a sizeable segment of the 350 
major equipment-builders—companies who make the 
bulldozers and scrapers, the tractors and compactors, 
the crane shovels, graders, ditchers, pavers, spreaders, 
trucks and other related items (sce accompanying chart) 

[o a man, the builders cited increased wages and 
equipment costs as main reasons for demands by con 
tractors for equipment with greater capacity One 
company spokesman put it this wav: “Our users need 
more horsepower, morc capacity, more ruggedness to 
endure round-the-clock operations, to produce more 
yardage at lower cost and beat the profit squeeze. Earth 
moving bid prices have remained fairly constant while 
labor, operating and equipment costs have jumped 
sharply.” 

A shortage of experienced machinery operators has 
forced design to figure out easier-to-operate methods; 
controls that last longer despite rough treatment; trans 
missions, largely hydraulic, that will not only make 
shifting simpler but protect equipment from damage 
resulting from mishandling. One manufacturer's cap 
suled opinion—"The trend has been to torque con 
verters to protect equipment from the operator." 
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Of additional significance to future design in this 
industry is the $33-billion Federal Road Building 
Program which between now and 1975 will require $7.3 
billion worth of machinery. Production output of the 
industry is expected to increase by 45% during the first 
three years of the program. 

Not that the industry can’t meet the program’s needs 
with existing equipment—after all, this is just another 
road-building assignment, albeit a mammoth one 
Where significance lies is the fact that such a pro 
longed project enables equipment makers and their 
customers to apply new design approaches that would 
be prohibitive during short-term projects 


€ Here's What They Say . 


(Where no company name follows a statement, that 
company chose not to be identificd 

Affirming the trend to larger-capacity equipment 
industry spokesmen declare 

“We need larger payloads for cach cycle of operation 
Bay City Shovels, Inc. 
“Customers are demanding it. 


for our cranes" 


They want tractors 

ind graders that operate at higher speeds and at lower 
unit-of-measure costs’—International Harvester 

“This is true, especially with trucks and mixers” 
Construction Machine Co. 

“Bigger loading shovels call for larger haulage units 
to keep operations in balance, especially on big proj- 
ects”—Euclid Div., GM. 

“The larger the stone crusher we make, the less blast 
ing and quarry operation"—Eagle Crusher Co 

Other companies gave similar reactions. Here 
are samplings: 

"New designs are required because of new construc 
tion methods and demands for increased capacity.” 
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Although the trend has been to larger equipment, Euclid Div., GM, 
is staying with low horsepower engines—but is using two of them, 
as shown here. At left is the TC-12 twin power crawler tractor. Two 
GM diesels, deliver a total of 436 hp. Independent track drives, 
through Allison torque converters, give unusual maneuverability. 

The R-50 rear dump truck, center, with a 50-ton carrying capacity, 
is also twin powered with two Cummins 300-hp diesels. Each engine 
drives one of the rear axles through a torque converter. Top speed 
with a 50-ton load is 32 mph. 

The TS-24 Twin Power scraper, right, has separate engines in the 
tractor and behind the scraper bowl driving through torque con- 
verters with final planetary gear reductions in each wheel. A 300-hp 
engine drives the front wheels, and a 218-hp engine the rear wheels, 
giving the unit larger self-loading capacity. 


“There is a definite trend in this direction, but we 
are running into weight limitations.” 

“Air compressors have to be larger since the big 
construction jobs in many cases require more air than 
a 600-cu ft machine can deliver. Contractors also want 
larger capacities in portable models such as in the 
900-cu ft range.” 

A qualifying viewpoint was taken by another manu 
facturer: “Equipment size may be at its upper limit, 
and the cost of equipment may be causing some people 
to take a look at the more effective use of medium-size 
units, of which some are being designed for greater pro 
duction, that will let them stay in the medium cost 


range. 


€ The Details That Count 


In listing outstanding design features being applied 
to their products, manufacturers had this to say: 

"The trend is to more power and wider tracks for 
our crawler tractors.” 

“We find rubber-tired tractors are fast making in 
roads on functions previously the sole province of the 
crawlers.” 

“The more power steering we can apply, the better 
the maneuverability for the operators, who quite fre 
quently are inexperienced.” 

"Simplified controls are essential for the reduction of 
operator fatigue." 

“Turbo-charged diesels provide more efficient opera- 
tion." 

"Continuing problem is how to more effectively 
mount attachments to the utility tractor. Already front 
end loader and back hoe are attached, but standardized 
production is required." 

"We are trying to improve hydraulic systems fo: 
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Quick Glance at Earth-Moving Facts 


While costs of materials, labor and construction 
equipment have risen more than 22% since 1952, 
over-all cost of highway building has increased less 
than 3%, thanks to advanced design. 

Just 50 years ago, road building was 95% man- 
power and 59$ equipment. Today, it's just the reverse 
and may soon be 1-99. . . . Recently a team of 
contractors with latest earth-moving equipment com- 
pleted a 236-mile, 4-lane highway in one construc- 
tion season of six months . . . Ten years ago it took 
250 days to move 2'/2 million cu yd of earth; today 
it can be done in half the time and for less money. 

Labor costs have risen, but so has rated horse- 
power. In 1935 the average wage was $1.09 per 
hr, and tractor hp was 95. Ten years ago average 
pay was $2.25 per hr, and tractor hp was 130. By 
1955 it was $3.25 per hr, and 230 hp . . . To build 
123 miles of 4-lane highway requires 1 million tons 
of bituminous concrete, 1.7 million tons of crushed 
stone, 6 million cu yd of gravel, 600,000 cu yd of 
concrete and 60,000 tons of steel. 

In 1930 a mile of concrete could be laid for 
$30,000. Today it costs at least $1 million 
The average piece of earth-moving equipment costs 
$100,000 . . . Using a labor force of a size com 
monly employed nine years ago, contractors with 
today's advanced equipment can get 66% more 
work done . . . According to industry sources, it 
costs about $30,000 to research and develop equip- 
ment that will make it possible to eliminate one 
human labor unit. 

Caterpillar, giant of the industry with a 1956 
gross intake of $696 million, will spend $600 mil- 
lion in next three years expanding plant capacity; 
it spent $1 million to research and develop the 
first diesel-powered tractor . . . Back in the 1930s, 
LeTourneau was first to put pneumatic tires on steel 
wheels of tractors and scrapers . . . Euclid Div. of 
GM, acquired by the automotive firm in 1953, 
pioneered twin-engined crawlers and scrapers. 

The industry has been assured that roadbuilding 
will not play second fiddle to a missile project 
speedup. Completion of the 41,000-mile highway 
network is vital to national defense, Administration 
spokesmen aver. 

However, prospects for completion of the progrom 
by 1969 have dimmed. Meanwhile, observers note 
a continuing lack of cooperation among state officials 
and municipal politicians . . . Under short-term con- 
ditions, it takes $1 worth of construction equipment 
to build $2.03 worth of road. With longer-term 
projects, like the federal program, the same equip- 
ment can build $3 worth of road. 

What they can do: huge trucks rumble along with 
15 to 20 cu yd of rock excavation . . . Self-powered 
scrapers scoop up and evenly distribute 20 cu yd 
of fill in one pass . . . Powerful 365-hp tractors with 
twin diesel engines push giant scrapers . . . Big 
shovels eat their way through hills; and at river 
banks, long diesel cranes, with 25-ton lift capacity, 
place beams for bridges. 





el S obtain better 


rubber tires which we are taking some of the 


sno 


from crawler tractors 
e need better metals, improved lubrication an 
Ww | t tal | | lul t | 
iled units 
We seek larger buckets, clamshells and draglin 
for concrete" ay City Shovels, Inc 
We're shifting to electric power when the bucket 
ipacity exceeds five cu yd (used on larger projects 
; 


because downtime is minimized 


Our. parts-interchangeability program, started tw 


years ago, is paying off. We save by stocking fewei 


parts, and gain sales by being able to make fast deliv 


cric l'here is no engineering waiting timc — Manning 
Maxwell & Moore. 


lorque converter provides smoother, more efhcient 


power. We are also continuing eek closer manu 


1 ! 
facturing tolerance f better, long wearıng metais f 


our rigs 


€ Research on New-type Power Plants? 
"For concrete spreading, and finishing machine 


road construction, we're designing hydraulically 

ited machines, replacing the mechanically operated 
“Only where we can use more and more torque-con 

verter power units" —Baldwin-Lima-Hamilton Corp 


Wi size using two-engines with completely 


eparat ju onvert [TA Ihe permit us te 
double S er bi ing alre: l cepte ind 
lant Euclid Div., GM 


l pi 
With more and ittention focused on other 


readily availabk 


conventiot fuels must necessarily investi 


è Simplifying Design? 


Westinghouse Co 


Any place where a pound of metal can be replaced 
DOSSIDI 
ipsule in 
| fuel-injection syster g mprovement oveli 
former method 
Yes, to the extent we can expedite repair and 
naintenanc M-R-S Mfg. Corp 
Reducing control units, at the same time making 
m more p rf to apply to smaller rigs, has been 
we've made the air controls 


hovel )perator's 


iminate points 


McKiernan- Tern 


è Simplifying for Maintenance and Assembly? 
Using quickly removable major assemblies"—M-R 
S Mfg. Cor 
l'his one hits home for us since ours is the first 
line of construction machinery to have interchange 


| 
dozers Clark Equipment Co 


ibility of parts among tractor shovels, scrapers, and 


Yes, as much as a third in our new dual-pri 
pump design’’—Construction Machinery Co 
Yes, and we're asking suppliers to do the sam 


Internationa] Harvester 


a 


Tires replace tracks . . . 
more and more on tractor dozers as shown here by Clark 
Equipment Company's 375 hp Michigan 380 model. Rubber-tired 
dozers cannot completely replace the track type, for each will 
find its own particular use. Prospective users should consider 
the track type maintenance angle: in three years the total cost of 
a track type dozer is reinvested in maintenance. A good part 
of the business of track type equipment manufacturers is in spare 
parts. Other advantages for the tire-type vehicle: faster; does 
not have to be carried to the job site by truck. 


‘Reducing the different types of lubricating and 
transmission oils is also a step towards improving 
maintenance methods.” 

We seek unit construction of components lor 
example, our barrel-type transmission which can be 
ecmoved without disturbing engine or final drives" 

( iterpillai 
Yes, but primarily to reduce manufacturing costs 
Maintenance is secondary to us, though not neglected" 
) Mfg Co 
[his is a big service industry, therefore maintenance 
| factor in our sales approach. It is just as im 
1 performance feature 


| need for quickly removable major assem 


€ New Types of Operating Controls? 
Backing hydraulics to the hilt, I. T. White, mgr Con 


truction Equipment Sales for Warner & Swasey, has 


"We are convinced that all excavating equipment up 

to and including one yard machines will eventually be 

completely operated and powered hydraulically. 

Warner & Swasey has pioneered in the field of hydrau- 

lically operated excavating equipment, marketing its 

Gradall right after the War. Our present line, including 

Gradall and Hopto units, ranges from Ye to V2 yard 

and throughout the full line, we have found that close 

attention to quality of cylinders, valves, manifolds 

and other hydraulic components is vital to high per- 

formance, low operating costs, and long machine life.’ 

Not to anv great extent" —McKiernan Terry. 

‘Yes, especially steering and transmission" —Cater- 
pillar. 

"Yes. For instance, single-stick for operator"— 
American ‘Tractor Corp. 

"We need more refined electric controls for our 
cranes.” 

“We've reduced the number of pedals, buttons and 
control levers, thanks to torque converter and automatic 
transmission." 


As an example, our company will soon come out 
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A Booming Market Gets More Equipment 


Growth of Equipment in Use 








Estimated Estimated 
Number 1955 Number 1957 


Asphalt Plants 2,750 3,250 
Batching Plants, concrete 11,500 13,000 
Compressors, air, portable 42,500 46,000 
Conveyors 20,000 20,000 
Crushers, stone (stationary) 4,750 5,400 
Crushers, stone (portable) 5,000 6,100 

T» Dozers, bull and angle (not including tractor) 133,000 165,000 
"- Finishing machines and spreaders, pavement 6,500 8,200 
Graders, motor 68,000 81,000 

2 Graders, pull 10,000 10,200 
Hoists 15,000 17,500 

Mixers, concrete and mortar, including pavers 100,000 120,000 
Mixers, soil stabilization and bituminous 13,000 15,000 

Pumps, portable (total) 135,000 153,000 

Pumps, portable (with tires) 65,000 77,500 

Rollers, pneumatic tired, pull type 16,000 20,500 

Rollers, tamping, sheepsfoot, pneumatic 11,800 16,750 

Rollers, road, self-propelled 23, 500 29,000 
Scrapers, carrying 36,000 43,500 
Screens, rotary or shaker 8,000 8,700 
Shovels, including cranes and draglines on truck chassis 11,000 16,250 
Shovels, including cranes and draglines 56,000 63,000 
Tractors, crawler 250,000 325,000 
Tractors, wheel 18,000 25,000 

Tractor loaders; shovels and cranes 65,000 94,000 

Trench machines 6,500 7,600 

Truck mixers and agitators 23,000 31,400 

Trucks, off-the-highway 9,300 11,400 
1,166,100 1,413, 250 








A long stretch... 

. to the bottom of this trench is no strain for the Gradall, 
made by Warner & Swasey Co. Completely hydraulically 
controlled, the long beam is easily rotated to any angle 
besides telescoping within itself. Quite versatile, the Gradall 
can be mounted on flat cars for railroad use, in mines, on 
barges for dredging, (it also was used as a paddle to move 
the dredge), open-hearth operations in steel mills, and others. 


with a shovel loader controlled only by a front-back 
lever, foot throttle, brakes and two levers to control 
lifting and digging actions.” 


€ Materials Not Used 5-10 Years Ago? 


“Yes. High-strength, heat-treated alloys are used in 
certain fabricated frame members”—Fruehoff. 

“We're using nodular iron castings to give mc-e and 
lasting strength than gray iron castings." 

“Using a high carbon alloy material instead of high 
manganese in our lip castings. Excavating contractors 
want buckets that wili dig deeper without heeling. 
[hey are cost-conscious of replaceable parts such as 
teeth, and want parts that will wear longer"—Renner 
Mfg. Co 

"Aluminum weight alloy steels and plastics, the latter 
for panels and cabinetry"—Manning, Maxwell & Moore 

"We're using porous chrome to line cylinder walls. 
Also Teflon in lube and fuel lines on our diesels to 
decrease failure caused by vibrations"—McKiernan- 
Terry. 

"Cast iron and ductile iron castings substituted for 
steel castings to reduce costs"—Tampo Mfg. Co. 

“Primarily improvements of same basic materials used 


before" —M-R-S Mfg. Co. 


"Molded nylon for cylinder packings and wear rings" 
Clark Equipment Co. 
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Source: Construction Methods & Equipment Magazine 


loo numerous to mention but changes involve 
using such newer materials as aluminum, nylon, plastic 
products, synthetic rubbers, and new steels and lubri- 
cants’’—International Harvester. 

“Using boron steel to increase the life of crawler 
tractor sprockets”—Caterpillar Tractor Co. 

"Nylon. bearings; polystyrene covers for packaging 
protected equipment"—Cleveland Formgrader Co. 

"Lighter-manganese, lower-carbon steels to increase 
weldability strength and cold brittleness. Some alloy 
structural steel for extreme light weight. Silicone rub 
ber for high-temperature application. Higher tempera 
ture insulation in electrical equipment to facilitate de 
sign of smaller components" —LeTourneau-Westing 
house. 

More than 80% of the manufacturers queried fore 
see still further changes in choice of materials during 
next two years. More than 90% of the industry con- 
tacted said that their expenditures for R & D during 
recent years has increased—these figures ranged from 


15% to 300%. 


€ Keeping Step With the Future? 


On the subject of whether manufacturers of com 
ponents used in the equipment were keeping up with 
needs and advancing technology, opinion was divided 
Here's sampling of reactions: 

“They are not keeping up in the areas of air-cooled 
and diesel engines”—Construction Machinery Co. 

“Our needs are greater for improved hydraulic sys- 
tem components.” 

“In some instances perhaps not, but on the whole 
our component manufacturers keep abreast of tech- 
nological developments. They have to, for competitive 
reasons” —Cleveland Formgrader Co 

“They're not keeping pace in power-transmission 
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components, engine components, and units of electrical 
systems, for example" — International Harvester 

"They haven't come up with a dependable 450-hp 
engine"—M-R-S Mfg. Co 

"Not keeping pace in transmissions and differentials 
and inexpensive hydraulic parts. This is probably due to 
l'ampo Mfg. Co 

"Standard transmission design has not kept pace; so 
there is a greater need for hydraulic units. With an 


low volume in our particular needs’ 


increase in equipment size, component suppliers ar 
not keeping up in such items as 
sions; and special type tires." 
“We feel that iron foundries and steel forging sup 
pliers are not giving us as good a product today as they 


McKiernan-Terry 


clutches; transmis 


provided 50, even 20 
Corp 


1 g 
years ago 


“We have found no instances of these manufac 
turers failing to keep pace with us’—Caterpillar ‘Trac 
tor Corp.; Baldwin-Lima-Hamilton Corp.; Eagle Crusher 
Co.; Renner Mfg. Co.; Bay City Shovels, Inc.; Stand 
ard Steel Corp. Several companies said they felt the 
component-makers were not keeping abreast, but de 
clined to elaborate 


€ That Federal Program? 
How much affect will the Federal Roadbuilding 


Project have on design of heavy construction equip 
ment? Surprisingly, few companies expect any radical 
design departure. 

"We have anticipated the program by design and 
engineering improvements which give customers the 
benefits that engineering research, new materials, and 
methods have made possible. While the program may 
give impetus to design, roads and streets are being built 
every day, and this is just another contract, albeit a 


How long to catch up? 


Or is a missile as good as a mile. Seven 


officials closely connected with our missile 
program think we will catch up. But they 
give seven different estimates of how long 
it will take—one is very pessimistic. The 
sketch at the right summarizes their views 


Poul D. Foote 
4-5 yeors 


Asst. Secretory of Defense 
Research & Engineering 4 


large one."—spokesman for a major corporation. 

Many companies replied with a definite "No, it 
won't affect design," while others qualified their answer 
with a "Not yet." Still others, but only relatively few, 
felt that the program would key dynamic new design: 

Existing R & D programs will be accelerated. Any 


program involving so much money and so many com 
peting companies is bound to spark a design epidemic." 

"With so much dirt yardage involved, we've had to 
step up our design plans for increasing capacity" —M- 
R-S Mfg. Co. 

"Program will most decidedly spur design of more 
portable units"—McKiernan-Terry. 

Summing up, our survey shows that industry leaders 
are advancing along six separate design fronts—im- 
proving rubber tires and expanding their use, improv 
ing metals, searching for more efficient lubricants, up 
grading the horsepower of power plants while reducing 
their size and weight, simplifying work for the machine 
operator, and making servicing easier. 

While there is a trend to designing larger equip 
ment, to get more work accomplished with the few 
est operational units, there is also considerable develop 
ment of very small machines—most of them special. 
purpose. But large or small, the heavy-construction 
equipment manufacturer is requiring, more and more, 
something besides the advantages of size and power 
He wants versatility. In demand is the tractor that can 
be a dozer, a prime mover, a crane, a backhoe, a front 
end loader and a shovel. In demand is the mobile 
crane that can be a shovel, a crane, a materials-handling 
unit, a piledriver and a hoe. By drawing on advances 
in technology, the industry is driving ahead to meet 
such requirements and assure itself of continuing prog 
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WASHINGTON-As the govern- 
ment's need for translation of foreign 
technical literature reached the alarm 
stage (see story opposite), a Russian 
born librarian employed by George 
town University’s Institute of Lan- 
guages and Linguistics reported de 
velopment of a possible breakthrough 
in machine translations 

Che librarian, Ariadne Lukjanow, 
working under the direction of Dr 
Leon Dostert, institute director, pro 
poses feeding numbers into the me 
chanical translator instead of words 
[he system calls for setting up a nu 
merical code much like a telephone 
dialing code, creating an equal sign 
between the English and the foreign 
language being considered. The code 
contains both the English and the 
foreign meaning of words in gram 
matical categories applying to both 
languages 

Government agencies such as the 
National Science Foundation are re 
serving comment pending results of a 
test demonstration scheduled for early 
1958. But Dr. Dostert has confirmed 
the development of Propucr Enci- 
NEERING, He is the scientist who trans 
lated a number of Russian sentences 
four years ago, working with IBM’s 
701 computer. 

Philogist Lukjanow worked with 
three other institute staff members to 
develop the system. According to Di 
Dostert, the system has been copy- 
righted following favorable reaction 
of IBM and government officials to 
preliminary demonstrations. However, 
he cautioned that volume translation 
via electronics is still in the remote 
future, although he believes his group 
will have established the first practical 
steps in digital and symbolic coding 

Specifically, the institute’s new sys- 


tem, known as the matching tech 


nique, calls for reduction of ambiguity 
while syntax is accomplished by digital 
code appended to words in computer's 
stored memory 

In addition to the dictionary code 
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BEB RIE FIRS. I TI ve BME ES 


Can a Machine Translate Russian? 


are rules for syntax 
formulated in systematic digital code. 
For example, the machine mav be 
faced with a word having several 


meanings. It arrives at the proper 
choice by matching the code of thc 


"source item" (Russian word) with the 


rearrangement, 


"target" item—our word 

[Ihe group has now assembled a 
lexicon of 2100 Russian 
their English equivalents. 

Though mechanical translation has 
been extensively researched for nearly 
10 years now, this is only the second 
announcement of substantial progress 
since IBM’s 701 translated some 60 
Russian sentences using a 250-word 


words and 


and Russian syntax 


constructions 


vocabulary five 


Where Research Stands 


Ihe quest for mechanical translation 
started in 1946 when Warren Weaver 


of the Rockefeller Foundation first 
read a British physicist’s report sug 
gesting that computing machines 


A TTT Ta AS MÀ RR e 


WASHINGTON—The U. S. can't 
hope to have electronic transla- 
tors perfected before 1959, and 
perhaps not before 1962. 

This pessimistic view holds 
even if Miss Lukjdnow's system 
proves successful in the test to be 
held early in 1958. The test: 
translation from Russian to Eng- 
lish of a 2000-word 30-page 
technical paper on organic chem- 
istry. The IBM 705 will be used. 

Government officials are await- 


ing the outcome with interest. 
They've heard Russia is already 
using machine translation. 





might be adapted to translate lan 
l'oday, studies are being made 
it. Georgetown, M.LT., Harvard 
U.C.L.A., the University of Washing 
ton, and the Institute for Advanced 
Study at Princeton. IBM, Remington 
Rand and Bell Telephone Labs are 


conducting applied research 


guages 


1957 





Any solution to the problem, in 
cluding Miss Lukjanow’s, must involve 
hve basic steps: (1) feeding the or 
iginal text-written or spoken- into the 


transforming this text 
into symbols the machine can handle; 


3) translating the meaning from one 
language to another; (4) turning the 
translation back 


words or other 


machine; (2 


into conventional 
units in the new lan- 
guage, and (5) presenting the trans- 


lated text 


Here’s a rundown on developments 
in these five areas 

Steps 1 and 2. Text must be re 
duced to digestible form before it can 
be fed into a machine, but because 
there is no universal syntax, direct 
recognition of written or spoken words 
Automatic 
checkreading machines being devel 
oped for banks may be the first de- 
vices to use such a recognition system. 


Other problems here relate to recog 


must be made possible. 


nition of different fonts, sizes of type. 
l'ranslating spoken language into ma 
chine code is being studied by Bell 
Labs which hopes that analyses of 
meaningful speech elements will lead 
to equations for programming ma- 
chine translation of speech into writ- 
ten or speech form 

Step 3. There is very little difficulty 
in the step 
IBM’s 705 general-purpose machine, 
updated version of the 704, will ac 
complish this. However, word inflec 
tion poses a problem 
this, Anthony 
Oettinger has suggested that a ma 


computer-translation 


l'o solve Harvard's 
chine be equipped with built-in cir 
cuits for identifying inflectional end 
and, if 
stripping the ending off. Then the ma 
chine would lock up the stem in its 
memory. Meanwhile, to complete the 


ings immediately, necessarv, 


machine 
would also hunt up in a separate mem 


meaning of the word, the 
orv the sense of the stripped-off in- 
flectional end. Irregular words, a big 
problem for human translators, would 


simply be translated directly 
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Concern over computer storagc ca- 
pacity for mammoth vocabularies has 
been relieved by development of ex- 
tremely compact magnetic devices, 
created out of basic research in mag- 
netism and crystal structure. i 

The ideal machine will have to 
process entire sentences. An approach 
to this problem developed by Victor 
H. Yngve of MIT is considered the 
most promising: separating into dis 
tinct vocabulary categories the high 
frequency words of little meaning (of, 
the, by, etc.) from the low frequency 
words that provide the structural 
framework. Yngve and his colleagues 
are writing rules to make Syntax in- 
formation completely explicit. 

Steps 4 and 5. No great difficulties 
have appeared and time will provide 
the practical refinements. 

But the scientists who develop such 
computers must wait for linguists like 
Dostert who are trying to reduce 
vocabularies to common denominator. 


IBM RULES FOR SYNTAX... 


Rule 1: rearrangement. If first code is 
‘110,’ is third code associated with preced- 
ing complete word equal to ‘21?’ If so, 
reverse order of appearance of words in 
output; i.e. word carrying ‘21’ should follow 
that carrying ‘110’—otherwise, retain order. 
In both cases English equivalent | associ- 
ated with ‘110° is adopted. 

Rule 2: choice—following text. If first 
code is ‘121,’ is second code of the follow- 
ing complete, subdivided or partial (root 
or ending) word equal to ‘221’ or ‘222?’ 
If it is ‘221,’ adopt English equivalent | of 
word carrying '121;' if it is ‘222,’ adopt 
English equivalent Il. In both cases, retain 
order of appearance of output words. 


US Translation Program 


WASHINGTON- Very little of the 
valuable information in Russian scien 
tific journals is reaching US scientists 
Only 40 or so Russian technical pub 
lications are being translated here. 

Top US officials say they'd like to 
see at least 200 scientific journals 
translated on a regular basis. They rate 
these of prime importance among the 
1000 the Russians publish. By con 
trast, the Russians regularly translate 
each issue of about 1400 of the esti- 
mated 1800 US journals. 
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SOURCE 
SENTENCE: 


vyelyichyina ugla opryedyelyayetsya 


otnoshyenyiyem dlyini dugi k radyiusu 


ANALYSIS: 


RI ssy WORD i 


vyelyichyina magnitude 
ugl- coal 

E of 
opryedyelyayetsya | is determined 
otnoshyeny! relation 
-yem by 

diyin- length 

4 of 

dug- arc 

-i of 

- to 

radyius- radius 

-u to 


IARGEI 
SENTENCI 


If. first 
code is '131,' is third code of preceding 
complete word or either portion of pre- 
ceding subdivided word equal to ‘23?’ If 
so, adopt English equivalent Il word equal 
to ‘131,’ and retain order of appearance 
of words in output—if not, adopt English 


Rule 3: Choice-rearrangement. 


equivalent | and reverse order of appear- 
ance of words in output. 

If first 
code is ‘141’ is second code of preceding 
complete word or either portion (root or 
ending) of preceding subdivided word 
equal to ‘241’ or ‘242?’ If it is ‘241,’ 
adopt English equivalent | of word carry- 
ing '14l'—if it is '242' 


Rule 4: choice— previous text 


adopt English 


[he US program is not only small 
but uncoordinated as well. On an in- 
formal basis the government's Inter- 
departmental Committee on Scientific 
Research and Development attempts 
to keep member agencies informed of 
translation But it has no 
authority to say what an agency should 
translate or who gets the translation. 
Chere is no central library of translat 
ed documents or a catalog listing 
sources of translated material. 

Within the government, translation 


activities, 


, Į 
ENGLISH EQUIVALENTS tet 


à l 2nd Wd [t 
" co CODE CODE NO 


* + + 4 


j 


angle 121 | A, 1 
; 131 25 
the relation 151 

131 


131 


CO CD M3 CO CD CO CD CO Cn CD Co ho O»* 


magnitude of angle is determined hy 


the relation o of arc to radius 


ft lenott 


equivalent Il. In both cases retain order 
of appearance of words in output. 
If first code 


is ‘151,’ is third code of following complete 


Rule 5: choice—omission. 


word, or either portion of following sub- 
divided word equal to ‘25?’ If so, adopt 
English equivalent || of word carrying 
'151'—if not adopt English equivalent I. 
In both cases, retain order of appearance 
of words in output. 
Rule 6: subdivision 


ciated with a Russian dictionary word is 


If first code asso- 


*’ then adopt English equivalent | of 
alternative English language equivalents, 
retaining order of appearance of output 
with respect to previous word 


Bogging 


of Russian documents is sharply di- 
vided between military and non-mili- 
tary Non-military groups 
spend less than $1 million a year on 
translations 


agencies 


Ihe military, including 
spend a far 
greater amount, which they cannot re 
veal 


intelligence services, 
Commercial translating firms 
produce for non-government clients 
about as many translations as 
military government agencies. 
Business firms and research organi- 
zations have no difficulty subscribing 


non- 
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to translations available from nonmili 
tary sources. But military agencies still 
classify is that it 
will help the Russians to know which 
areas of science interest us most 

The US 


headed for major changes 


theirs. The theory 


translation program is 
Security 
will 


probably go within a few months. Re 


wraps on military translations 


vision of military policy is on the 


agenda of Dr. James Killian, the 


President's new advisor on science and 
technology 
Earlv next vear the House Govern 


ment Information Subcommittee, 


headed by Rep. John E. Moss (D 
Calif.) plans to start a round of heat 
ings on the 


issue. Initially legislators 


will call in some of the nation’s top 


scientists to get their views. They 
want to find out what importance sci 
entists give to translations. Then at 


tention will focus on how best to set 
up a program 

I'he National Science Foundation is 
plugging to have its annual budget for 
translations increased from around 
$300,000 to $500.000. And it wants 
to set up a central clearing house for 
all scientific information. 

I'he 


has a plan to establish a clearing house 


Commerce Department also 
for translated technical information of 
industrial or engineering information 
Estimated cost for getting the pro 
gram under way is $1 million 

And machine translation, (see op 
posite), which may eventually be help 
ful, strongly interests the military 

Many problems confront the archi 
tects of a stepped-up translation pro 
gram. For one thing, scientists in dif 
ferent fields work with information in 
different abstracts, 
others prefer to work with source ma 
terial 


ways. Some use 


feel 


must be translated by specialists in 


Some scientists documents 
the field, not professional translators 
But scientists capable of good transla 


tions don't want to give up the time 
Current US Translation Effort 


National Science Foundation sup 
ports translations through grants to 
scientific institutions in physical and 
natural science. The bulk of its effort 
goes into complete translation of 15 
technical journals considered the best 
in a nationwide survey. They are avail 
able about six months after publica 
tion. 
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[Ihe Special Libraries Association 
[ranslation Center (John Crerar Li 
brary, 86 Randolph St., Chicago.) is a 
depository for translated documents 
contributed by government agencies, 
industry. and SLA has 
about 17,000 documents now and is 


universities 


adding 400 a month. Its “Translation 


Monthly : lists il 


documents on deposit as well as those 


foreign-language 


ivailable from some domestic and 
overseas depositorie 
[he Library of Congress publishes 


ı “Monthly List of Acces 


ions” that gives English titles, authors 


Russian 


ind tables of contents of all periodicals 
received by it or anv of its 200 


coop 


erating libraries. Microfilm photo 
stat copies in Russian are available 
The AEC spends round $100,000 


| year on its own or sponsored trans 


lations. Abstracts of unclassified trans 
lations are published in its bi-weekly 
Nuclear Science Abstracts Che 
AEC maintains a file of all transla 
tion cited. These are available on 
micro-cards or photocopies 

[he Armed Services Technical In 


bulletins listing documents received 
one for unclassified material, one for 
limited circulation, and one for classi- 
fied material. 
Unclassified material is channeled 
to Commerce Department’s OTS for 
distribution to industry. The volume 
of material that gets to OTS, critics 
he OTS lists its 


icquisitions in the monthly US Go 


sav, is small and late 


ernment Research Report 
Russian Efforts 


The Russians have a fairly elaborate 
translation program. They keep a pet 
staff of full-time 
translators and 20,000 part-time 


manent over 2600 


Che service is fast. Translation of an 


entire journal takes six months. Thev 
ilso issue a series of 13 "Express In 
formation" documents, which get ab 


stracted information into the hands of 


key scientists before the journals are 
completed 

[he "Express Information Mar 
19, 1956, 


February issue of Propuct 


contains abstracts from a 


ENGINEER- 


INC In some cases abstracts come 








formation Agency acts as a clearing even faster—or as some US scientists 

house for the services translations believe, about as fast as anybody here 

About every 10 days it publishes three gets them 
| X : 
I > 

J | 
E j 
Ca j 
































































Spot the differences . . . 


between F-106 Delta Dart, left, and F-102 


Delta Dagger, right. Vertical stabilizer, 


engine air-iniet ducts, and wasp-waisting 
The F-102's 


are chief external 


changes 








Pratt & Whitney J-57 engine ha 
placed by a P&W J-75 in the Dart, and an 
advanced 
added. 


been re 


automatic armament system 


Both carry Falcon guided missiles 





87 























THE ENGINEERING WEEK 


Up Design Patent Protection; 
"Still Not Enough!" Say Designers 


CHICAGO-Legislation has been in 
troduced in Congress aimed at pro 
viding patent-copyright protection for 
the nation's industrial designers but 
the majority of the latter feel adequate 
protection is still a long way off 

his attitude was offered by George 
I Frost, 


dressing a meeting of the Chicago 


patent attorney, who, ad 
chapter of the Industrial Designers’ 
Institute, decried the fact that indus 
trial 


helpless to prevent copying of original 


designers have too long been 
designs 

Ihe legislation that will afford at 
least some surcease is contained in the 
Willlis bill, H.R. 8873, and provides: 

e That the "author" of an orna- 
mental design for a useful article can 
obtain protection for a renewable 5 
year term by either making the design 
known to the public with the appro 
priate notice or by filing an applica- 
tion for design registration. 

e That in the event the design is 
made known to the public, an applica 
tion for design registration must fol- 
low within six months 


Expand Tests to Pick Machine 


NEW YORK-A program of tests 
aimed at picking out students with 
special capacity for creative machine 
design has been devised at Iowa State 
College with the assistance of the Of 
fice of Naval Research. A description 
of this program was offered by J. F 
Downie Smith, dean of engineering at 
[owa State 

Ihe testing program takes note of 
the two divisions of machine 
and non-creative. 
At the outset, tests were keyed to dis 


main 
designers—creative 


covering students at the junior year 
level who demonstrated abilities to 
comprehend nature of a design prob 
lem, and could produce an original 
solution to a problem involving a 
functional and practical mechanism 
Noncreative designers would have to 
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e The design notice should include 
the 
measured and the name of the pro 


vear from which protection I5 


prietor. Special provisions are imade 
for notice where normal application 
would mar the work and in cases of 
material having repetitive designs 

e Before an application can be 
made, a prototype, appearance model, 
or mockup in full size and in full ex 
ecution of the design must be pro 
vided 

e Protection under the act extends 
only to copying of the registered de- 
injunctive relief and award of 
damages can be had against infringers. 

This bill represents the efforts of 
leading men in the legal, industrial 
and designing fields, serving under the 
chairmanship of Giles S. Rich, judge 
of the US Court of Customs and Pat 
ent Appeals, a far cry from the first 
protection given industrial designers. 

It was in 1842 that a Design Patent 
Act was approved by Congress. This 
legislation distinguished between “in- 
vention” and “skill of the art” mak- 
ing it encumbent on the designer to 


sign; 


show aptitude in working out routinc 
problems, and smoothing out design 
according to established principles 

In order to overstep the restrictive 
nature of a 2-dimensional categoriza 
tion, Iowa State devised an additional 
9-step test approach: 

(1) power-source apparatus—given a 
power source and a motion source, 
student should sketch as many inter 
vening mechanisms as possible; (2) 
design a machine—given a_ particular 
purpose to be served, student to sketch 
aS many appropriate mechanisms as 
possible; (3) applications of mechan 
isms—givenu a particular. mechanism, 
student enumerates as many types of 
machines as possible in which it might 
function; (4) 3-dimensional space re- 
lations—student to fold a flat pattern 


prove to the court that his work was 
not merely a refinement of established 
principle. 

By 1870 a copyright law was en 
icted to. cover "pure art" forms but 
industrial designers were at least get 
ting a foot in the door. By 1909 the 
law was broadened to allow for ‘works 
of art, models and designs for works 
of art.” 

Shortly before 1950 the Supreme 
Court ruling in a case between Mazer 
and Stein decreed that art can be con- 
tained in work applied to established 
pieces of manufacture—in this case, 
lamps with sculptured figurines. 

The justices stated, "The economic 
philosophy behind the clause empow- 
ering Congress to grant patents and 
copyrights is the conviction that en 
couragement of individual eftort by 
personal gain is the best way to ad 
vance public welfare through the tal 
ents of authors and inventors in sci- 
ence and other useful arts. Sacrificial 
days devoted to such creative activi- 
deserve rewards 
with services rendered." 


ties commensurate 


Designers 


to form a cube, then indicate the po 
sition of three faces following various 
patterns of rotation; (5) figure matrixes 
student to derive the rules by which 
a figure evolves in two dimensions and 
apply these in order to supply a miss 
ing figure at any given point; (6) num- 
ber series—student to derive the rule 
or principle by which a series of num- 
bers is generated and apply it to sup 
ply certain missing numbers in each 
unstructured test—student 
is given a series of meaningless, me 
chanical drawings which he must 
point out and envision as to potential 
application; (8) personnel inventory— 
a paired statement inventory of 197 
items dealing with interests, opinions, 
attitudes, personal characteristics and 
experience; and (9) personal history. 


series; (7) 
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View on the display tube . . . 


(Left) Stainless-steel honeycomb, with a 0.020-in 


bonding agent. 
of bond. 
at different levels. 


thick 


thick skin, showing an excess of 
(Center) Stainless-steel honeycomb (0.020) in 


(Right) A 5-layered sandwich material showing intentionally placed voids 
Equipment also can be used to detect flaws in castings 


showing a lack 


Ultrasonics Test Honeycomb Bond 


PASADENA, CAL.—One of the major 
problems connected with the use of 
metal honeycomb structure is that 
of inspecting the completed part to 
determine the soundness of the honey 
comb and the strength of the bond 
to the panel skin 
Automation 


Using ultrasonics 
Instruments, Inc., Pasa 
dena, Cal., has developed equipment 
for the non-destructive inspection of 
both brazed and bonded honeycomb 
sandwich panels 

Large panels are completely tested 
with a new ultrasonic transducer cou- 
pled to an Immerscope to “map” the 
sub-surface area. The exact pattern of 


Safety First—in 


NEW YORK-Rocket flight to a satel 
lite orbit will probably be about as 
safe as a trip on today's conventional 
aircraft 

This high degree of reliability was 
predicated for à METEOR type vehi 
cle by three Goodyear Aircraft Corp 
engineers-Darrell C. Romick, W. M 
Chappell, and Samuel Black-at the 
annual meeting of the American 
Rocket Society here. 

The METEOR (Manned Earth-sat- 
ellite Terminal evolving from Earth 
to-Orbit ferry Rocket) is conceived as 
a vehicle to ferry men and materials 
to an orbit which will serve as a jump 
ing off point to outer space. It is a 
three stage vehicle with all stages 
manned. 

Use of crews on booster stages is 
proposed to cut the cost of establish 
ing and supplying a manned satellite 
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the bonded area (see photos above) is 
reproduced on a Hughes Memetron 
tube, giving a record of up to 900 sq 
inches. Spot checking is of little 
value, as just a few undetected “weak 
links" can cause the failure of an en 
tire structure. Excess bonding can 
cause trouble too—uneven strength, 
uneven heat dissipation and excess 
weight 

The function of the transducer and 
Immerscope is to generate and trans 
mit the ultrasonic impulses, to pick 
up the "echo", and provide an "A" 
trace on the Immerscope tube whose 
vertical displacement represents the 


intensity of the signal. This 
4" trace then becomes the ''X trace 
of the Memetron so that the X 
Y axes of the 
length 
irea inspected 


return 


ind 
resultant image repr 


idth of the 
ff trace is a 


sent the ind. br 
Intensity 
direct representation of the mass of 
material at depth of inspection 

The ultrasonic signal is transmitted 
to the inspected part through a con 


ducting fluid, usually water. If pos 


sible, this is done by complete immer 
sion In an inspection tank If immer 
sion is not possible, the same results 
can be obtained by directing a stream 


of water at the test specimen 


Space Travel Too 


by salvaging and reusing the first two 
rocket stages the 
rockets will fly their ships back to 
earth in a boallistic-hypersonic glide 
path similar to that used by the X-1 
ind X-2 Booster 
stages would be of delta design as in 
the Hustler B-58 bombe: 

In considering probability of failure 


Crews of booster 


research rockets 


the authors have analyzed three criti 
cal functions—powerplant, guidance 
and control, and auxiliary power. Fail 
ure of of these 
have a more severe effect on 
than on conventional aircraft 
from other causes 


would 
1 rocket 
Failure 
structure, fire, ete 


any systems 


has an effect more nearly parallel to 
conventional craft 

Improper operation of a critical sys 
tem does not necessarily mean th 
mission will fail. Small difficulties can 
be expected to occur oftener than on« 


1957 


But the 


would be designed with more power 


in every 1000 trips rocket 
than necessary to get to orbit, with 


parallel guidance systems and other 
protections against minor failure 

[n case of more serious failure, the 
would have to sever the three 
rocket sections and fly back independ 


ently 


crew 


In even more severe breakdown 
the crew, particularly those in the first 
stage, might have to abandon the ve 
hicle. Cases in which the ship fails 
to attain its orbit or the first stage of 
equipment is lost through crew aban 
donment could be expected to occur 
once in every 2000 flights 

Failure fatal to crew in the third 
stage—first and third stages are the 
would occur about 
is often as fatalities in todav's aircraft 

[he authors have for: 
liabilitv development will be rapid. 


most hazardous 


ist. that re 
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Bits and 
Pieces 


When a 


spected for its individualism as 


country as widely re 
ours 
horribly 
scared,” said Dr. Bernard I. Spinrad, 
director of Argonne National Lab’s 


Reactor Engineering Div 


produces mass man, I get 


, in decrying 
the status of our engineering educa- 
tion program. He added that society 
decided fraction of the 
brilliance available to it by the delay 
in the education of people who can 
do brilliant things. “This delay,” he 
"can be traced in large part to 
the premium being placed on social ad 


] 
tIOSES a very 


said, 


justment in schools, rather than intel 
lectual achievement." 


TITANIUM PRICE DROP 


titanium has 
1950 


Increased use of 
dropped its price to $10.60 ; in 
the price was $25.00 a pound 
Using 90% hydrogen peroxide as the 
test medium, a new flow test system 
for airborne and ground missile equip 
ment has been developed by Aerotest 
Labs, College Point, N. Y.; good for 
components such as valves, pumps, 
hose lines, couplings, disconnects, for 
static pressures up to 3000 psi and a 
Harvey 
Aluminum Co. is calling its missile 
body section the largest impact extru 
sion in the world 


wide temperature range 


Its measurements 
32 in. long, 14 in. in dia., a wall thick 
weight of 112 Ib., 
and is stepped at one end 
on a production basis, the alloy is 
2014-T6 with a finish of RMS 125 or 


better. . . 


ness of 0.875 in., 


Produced 


THE FEMALE TOUCH 


In an increasing effort to appeal to 
the female buyer, the automotive man 
ufacturers are looking to some of the 
country’s top custom upholsterers and 
fashion experts for inspiration. Chrys 
ler is making available 2000 different 
r its fabrics in 
Vinyl plastics 


color combinations for 
the 1958 model line 

ind. irridescent fabrics are being used 
extensively Chrysler Corp's Engi 
neering Div. has opened a new lab 
oratory devoted to the study of sound: 


and vibrations of cars and trucks 
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Tax Refund for Moving Isn't 


WASHINGTON-Refunds to indi 
viduals who paid tax on moving ex 
penses received from hiring firms are 
i long way off—at best 

Ihe government is contesting two 
US district 
court of New Mexico, which instructed 
the Internal 


decisions reached by the 
Revenue Service to re 
fund taxes collected from plaintiffs in 
Albuquerque (Nov. 4, '57, p. 26). 
IRS has appealed the case to the 
Circuit Court of Appeals 
take 


decision 


Circuit 
courts months to 


this 


roughly six 


reach a though varies 


with the court calendar. If the circuit 
court rules in favor of the plaintiffs, 
IRS must refund the money, but need 
not alter its tax policy. Only a Su 
preme Court decision can force a pol- 
icy change. 

X rash of district court decisions 
against IRS would probably induce a 
revised policy. Individuals who paid 
tax on moving expenses would do well 
to file a claim, the bureau says. A 
change in policy is retroactive for three 
And the Service will honor 
claims filed with it for open tax years 


VCATS. 


Aluminum Eyes Auto Market 


DETROIT will be 
the largest single market for alumi- 
Richard S. Reynolds, Jr., 
president, Reynolds Metals. He pre 


l'ransportation 


num, says 
dicts consumption will top 10 million 
by 1975—five times present use. The 
big market will be split this way: 

million tons, 
primarily automobiles, a seven-fold in 


è Transportation: 3 


crease over current consumption. 
e Construction tons, a 
four-fold gain over the present 500, 


000 tons. 


2 million 


è Electrical industry: 1 million tons 
Present use, 250,000 tons 

e Military applications: a big gain 
in armament for airborne troops. 


e -* 4 


Add one new entry to the research 
Detroit Harvester has an 
nounced plans for a $500,000 research 
center and headquarters to be com 
pleted in early spring. The center will 
be used for testing and experimenta 
tion as well as central headquarters for 
the company’s eight plants 

[he firm manufactures top 
frame assemblies for automobiles, 

appliances, power 
booths, agricultural 
equipment, posthole diggers 


* % * 


lab roster 


now 


components for 


MOWCETS, spray 


scientific tech 
niques is scheduled for high school 
ind college teachers at Wayne State 
Univ., Michigan State College, Nor- 
thern Michigan College and Western 
Michigan College. They will split a 


[raining in new 


$5 million appropriation from Con 
gress for summer refresher courses. 
One program at Wayne will train 20 
teachers in radiation biology. 


* $ x 


[he windows on your car may be 
power operated in most 1961 automo- 
biles. For a switch, vou may get hand 
operation as an option at extra cost. 
Reason: a leading Detroit company 
has developed a simple, almost fool- 
proof, and cheap method of getting 
those panes up and down 


COMING EVENTS 


JANUARY 


6-8 Symposium on Reliability and 
Quality Control sponsored jointly by 
AIEE, RETMA, IRE and American So- 
iety for Quality Control. Hotel Statler, 
Washington 


27-29 American Society of Heating 
ind Air-Conditioning Engineers 64th an- 
nual meeting, Penn-Sheraton Hotel, Pitts- 
burgh, Penna 


28-31 Society of Plastics Engineers, 
14th Annual National Technical Confer- 
ence, Hotel Sheraton-Cadillac, Detroit, 
Mich 


29-30 


sponsore d by 


Midwest Welding Conference 
Armour Research, Illinois 
Institute of Technology, and Chicago Sec- 
tion American Welding Society at Illinois 
Tech Chemical Building, 3255 Dearborn 
St., Chicago. 
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OVER-DESIGNING ? 


If you are designing bronze parts for mass 
production, there is a good chance that you are 
specifying a more costly alloy than you need. 

ASARCO’s patented continuous-casting 
process produces alloys according to SAE, ASTM 
and Government specifications. But their 
performance is entirely unlike that of similar 
alloys cast in sand or permanent molds 
Relatively low-cost alloys cast by the ASARCO 
process perform like more expensive alloys 
cast by other methods. 

For example, compare Continuous-Cast 
SAE 660 (ASARCON 773) with more 
expensive sand-cast alloys: 


Typical Typical Brinell 
Yield Strength Impact Strength Hardness 
ASARCON 773 27,000 ps 12.5 ft.-It 72 
Sand-Cast SAE 62 20,000 p 8.7 ft 


1d ot CA CA 7 Ó^n Q^ 
]-Cast SAE 64 17,000 ps 6.2 it 


Unless you've checked to see whether the 
unique ASARCO bronzes can give you what you 
need, there’s a possibility that you’re 
over-designing. You may even be able to replace 
aluminum and manganese bronzes with 
low-cost ASARCON Continuous-Cast bronzes 
under certain conditions. Over-designing 
can be expensive in mass production 
even if you are spending only a penny or two 
extra per pound of bronze. 

ASARCON 773 (SAE 660) is readily 
ivailable from stock in a wide range of sizes 
An added bonus is the fact that ASARCON 77: 
is exceptionally free-machining. Rods, tubes, 
and numerous “extruded” shapes up to 
9 inches in diameter are cast to order by 
ASARCO in more than 20 alloys 

We'll be happy to send vou a free booklet 
describing the process and the product 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New Jersey * Whiting, Indiana 


WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco IN CANADA: Federated Metals Canada, Ltd., Tereete and Montreal 
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How to Lubricate Ways 


... small dovetail guides, angled and circular ways 


Nine more exampies. For nine horizontal, 
vertical and cross-slide ways see 


December 9, 1957, page 114. 


On Small Dovetail Guides... 
single hole (1) may lubricate the three 
surfaces. On larger machines it is 
better to oil each surface individually 
2) to prevent oil drainage through 


corner clearances. 
Frome 


Adjustable 
gib 


Three Forms of 
Angled Ways... „Oil from 


slide member 
Method at (3) requires introduction of oil is alternate 
through slide to prevent leakage through method 
clearance at back of gib. When no gibs 
are used (4) oil may be fed from frame 
In some construction (5) oil must be carried 
through adjustable V-way member from 
the V-end-face to eliminate leakage 


through gib clearance. Clearance 


Adjustable V-way 
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W. O. WRIGHT Product Engineering 


Bijur Lubricating Corp 


O 


Load cenfer line 


Grooves Cylindrical Ways . . . 
should be provided with one or more 
cross grooves extending about 45^ on 
each side of the bearing load-center. 
Spiral or "figure-eight" grooves are not 
recommended; this type allows oil to flow 
Clearance to bearing clearance, leaving load area 


unlubricated. 


Circular groove 
Radial grooves 
as required 
Circular Ways . . . 
: are’ oroved by angling the radial grooves 
Q leading from circular groove. Angle 
should be such that table movement traps 
oil in groove. This allows oil to be wiped 
4 Direction of onto bearing area rather than merely 
rotation carried around circular groove 
LES 


Springs 


Table 


Retainer 


Bed way 


Felt or E | C» 


composition 
wiper 


Way Wipers... 
can become poorly adjusted and should be in- dition. Effectiveness of metal wipers (9) also 
spected periodically. Bad contact with the bed depends on regular inspection and adjustment 


ways can result from clogged or hardened felts to insure light contact between wiper and way 
8). These must be replaced if not in good con- surface, and replacement of badly worn wipers 
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When you need 
Reliable Control 


of Intermittent Operation 


e Mercury-to-Mercury contact of Adlake Relays gives 
ideal snap-action with no pitting, sticking or burning. 
e Hermetically sealed at the factory so dust, dirt, mois- 
ture cannot affect them. 
yOU need e Time delay characteristics are fixed and tamper- 


proof. 


e Adlake Relays are quiet, chatterless and require no 


maintenance whatever. 
- -— If you have a control problem, our engineers will be happy to 
help you solve it. There’s no obligation. Write The Adams 
& Westlake Company, 1169 N. Michigan, Elkhart, Indiana. 


relays ULE The Ada ms & Westlake Company 


NEw york ELKHART, INDIANA CHICAGO 


original and largest manufacturers of plunger-type relays 


) ] 
roduct Enginecrin 





mmz 


o Torque of Slip Couplings 


Here are formulas and charts of force, torque and friction conversion- 
factors for slip couplings from 0.50- to 5.0-in. mean radius. 


For friction coefficient of ^ O0 25 
For other values see conversion chort 


Pere: 


: 


€ 
i 
a 
È 
o 
o 
c 
o 
- 
o 
c 
=- 
. 
a 
a 
Y 
2 
c 
- 
o 
LT 


10 20 30 
Normal force, Ib 


A; slip-coupling designs consist, basically, of one the effective mean 1 


member pressing against another. Friction face can be ( p 


R 


À a 
metal or some other material When torque force 2 


exceeds the friction. force. between pressed-together 


When the friction face is 
faces, they slip relative to onc another. Usually, pres 


sure is adjustable so driving torque can be varied. Son , Fa 
form of flexible coupling should be mounted on one SIN a 


of the shafts close to the slip coupling ire slipping, this becomes 


l’or each friction face of a flat-disk coupling, torque, 


F 
force and friction are related in H 


"In a T ucosa 


1 uF R Ihe face angle for cone couplings can range from 


[his formula is also true for cone couplings If about 7 to 30°. Usually it is about 124 


pressure is uniform throughout the friction face arca (continued on page 97 
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CABLE 
WRAPPING 
IS EASY 
WITH 
AMP- SPIRAP . 


LAE" 


d 


e 


x 


Li Yl aA X 


The development and production of the finest quality solderless terminals for your 
electrical circuitry requirements is AMP's primary objective. We also constantly 

search for allied products and application techniques that will speed, simplify, 
and obsolete present time-consuming sub-assembly operations. AMP-SPIRAP and 

its application technique stems from such constant searching activity. 


AMP-SPIRAP is a unique, spirally-cut plastic wrapping that . . . 

* eliminates tedious cable lacing, insulation damage, and pulling of wires 
through spaghetti tubing 

* is quickly applied to wire bundles of any size up to 3% inches diameter 
9 permits individual wires to be entered or led out at any point 


® is quickly unwound to allow wires to be added, removed, or relocated — 
thereby eliminating the necessity for cutting intothe cable bundle after assembly 


* holds wires together tightly, but permits flexibility for forming cable 


* provides mechanical protection over entire length of cable 


When required for your maintenance and repair needs, 


AMP-SPIRAP is available in the U.S.A. through American api 
Pamcor Inc. PAMOR INC. 


Additional information about AMP-SPIRAP and its application versatility 
is available on request. SEND FOR YOUR FREE SAMPLE TODAY. 


AMP INCORPORATED 


GENERAL OFFICES: 


5532 Eisenhower Boulevard, Harrisburg, Pa. 
Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Products (Great Britain) Ltd., London, England * Societe AMP de France, 
Le Pre St. Gervais, Seine, France * AMP—Holland N.V. 's-Hertogenbosch, Holland 


Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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of Slip Couplings ontinved) 


Friction coefficient 


030 


^mozmzmmmza 


LEE 


Conversion Chart 

Conversion from p 0.2 

by multiph ing the 

first chart by these conver 
new friction cocfhicicnt 

tion face should be about 


B. 105 d n 


radius 


o 
- 
e 
o 
- 
c 
o 
o 
v 
a 
» 
c 
o 
o 


Friction faces (2) 


Load - adjusting spring 


Maximum unit pressure for various friction mate 
should not be exceeded. While this is not so likely t 
occur in slip couplings as in clutches, it should never 


Symbols 


force normal to fi 
theless be checked Maximum pressures for friction 
Xia Tore Ib 
faces are available in most engineering handbook mean radius of 
If desirable to stop the drive when slipping occurs, ? outer radius of 
a warning device such as a clacker can be mounted e inner radius ot li 
; à torque, lb-in 
between the two members of the drive—movement of sn. 
one relative to the other will be audible. An electrical PEST OF 
1 one angle relative 
contact similarly mounted can be connected through a " friction coefficient 


slip ring to stop the drive automaticalh 


number of frietion f 


23, 1957 
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Interval Timers 
| 


berline 


Re-Cycling Timers 


Timers for Automatic Control 
... Standard or Special? 


: : à the largest variety 
You'll get quick deliveries 
from Industrial Timer 


U in y 


er for your specia 
s with the right answers 


needs. So why not send us your specifications. You'll get o 


How do we do it? The answer is in what we believe to be prompt reply and you may save yourself much lost motion 


CRM S AR UM INDUSTRIAL TIMER CORPORATION 


the: Pulse Beat of Industry 4 (EYES McCARTER HIGHWAY, NEWARK 4, NEW JERSEY 
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A MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SPECIAL SERIES 


Pay Of College Teachers... 
Where The Russians Are The Capitalists 


This editorial deals with a simple question about 
college faculty salaries: Which country pays its 
teachers better, Russia or the United States? It’s 
a good question, with a sadly embarrassing answer. 


That American college and university teachers 
are underpaid is not a novel observation. But what 
has happened to the economic status of their pro- 
fession can be put in more candid terms. As far as 
financial incentives are concerned, we have vir- 
tually socialized the academic profession. Teach- 
ing has become such a poorly paid career, with so 
little prospect of material reward for outstanding 
performance, that it simply does not attract enough 
highly qualified young men and women. 


Ironically, the Soviet Union has deliberately 
and successfully used capitalist incentives to 
improve its educational system. Although the 
Russians show an utter disregard of civil liberties, 
they pay their teachers well and confer on them 
all the prestige and privileges the Soviet society 
can offer. Russian professors, together with party 
officials and scientists, have become the privileged 
upper class of a supposedly classless society. 


Incentives To Be A Teacher 


To be a college teacher requires high intellectual 
competence and long, sometimes costly, formal 
training. Aside from the appeal of academic life, 
what incentive does college teaching offer bright 
young men and women? 


In the U. S., the average faculty salary is little 
more than the average income of industrial 
workers. According to the National Education 
Association, the average faculty salary is about 
$5,240. College instructors receive $4,100, associ- 
ate professors $5,730 and full professors $7,100. 
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The average income of U. S. factory workers in 
1956 was $4,580. 


Actually, workers in many industries — steel, 
automobile and petroleum, for example—earn more 
on the average than college teachers. And skilled 
workers often earn more than full professors at 
some of our colleges and universities. 


In Russia, on the ocher hand, the young So- 
viet graduate can see that it pays — and pays 
very well — to choose teaching as a career. The 
head of a department in a Russian university can 
command a salary of about 6,000 rubles a month.* 
This is.about eight times the income of the average 
Russian worker, who earns 750 rubles a month. 


The Russian professor comes off very well in 
terms of what his income will buy. It has been es- 
timated that, based on Soviet consumption pat- 
terns, 6,000 rubles a month is worth about $7,200 
a year — or higher than the average professor's 
salary in the U. S. Of course, it is difficult to com- 
pare living standards in two countries as different 
as the U. S. and Russia. But particularly in the 
field of science — where the salaries can run to 
15,000 or more rubles a month — it is clear that 
the Soviet professor enjoys a higher real income 
than that offered his American counterpart by a 
much more prosperous economy. 


Incentives To Be A GOOD Teacher 


Russia also offers much higher premiums 
than the U. S. to those who attain distinction 
in teaching. Teachers at the university level earn 
significantly more than teachers in high schools, 
and university instructors can look forward to a 
sharply progressive rise in earning power as they 


* Soviet Education for Science and Technology by Alexander 
Korol of the M.I.T. Center for International Studies. 
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How Faculty Salaries Compare standards, but our free enterprise system itself. 
With Industrial Wages There is the recent example of a liberal arts college 
(Worker's Wage In Each Country - 100) which discovered that five of its graduating seniors 


l— À — 
IN THE U. S. IN RUSSIA 
8 


were being offered starting salaries higher than 
those paid any of their professors. It would be sur- 
prising if experiences like this did not place a 
| 00 strain on the enthusiasm with which these pro- 


mo 77 l fessors deal with some key aspects of American 


700 + 7 capitalism. 

Also important is the role education is playing 
in the cold war with the Soviet Union. The Rus- 
sians have made great strides in raising the quality 


600 


of their education — particularly in science and 
engineering. Both the number and the technical 
calibre of their graduates are impressive, as recent 





Soviet achievements testify. These successes owe 


~ WORKER'S WAGE 


much to the generous economic treatment the Rus- 


`e -WORKER'S WAGE 


sians have given their teaching profession. 


A Standard For Faculty Pay 


r Associate Full Instructor Associate Ful! > è . o . ° . 
Professor Professor Professor Professor Earlier editorials in this series have outlined 


various ways American business can help relieve 
the financial plight of our colleges and universities. 
They have suggested that private contributions to 
higher education should average at least $400 mil. 
lion a year over the next ten years if faculty salaries 
are to be raised to adequate levels and our colleges 


advance to higher positions. The spread between 
the income of a full professor and the lowest aca- 
demic position is greater than fifteen to one. In 
addition, full professors can earn a healthy bonus are to be able to meet increasing operating costs. 
if they are elected to membership in the Russian 
TE a Another standard for raising faculty salaries pro- 
; posed by an American businessman is this: “When 
a teacher's income gets up to a point where you 
will suggest to your boy that he ought to give some 


In the U. S., by contrast, full professors on the 
average earn less than twice as much as béginning 
instructors. And many college professors earn less thought to teaching as a profession, then we may 
than public school teachers in large cities. Even be approaching the right figure.” 

a full professor’s pay does not compare with earn- x 7 . 

Russia clearly has set her teaching salaries 
well above the “right” figure. We are nowhere 
near it. What this adds up to is that the Com- 
munists — not we — have become the shrewd 


capitalists in the vital field of education. 


ings in other professions or in positions in industry 
requiring similar training. The point was well sum- 
marized in a recent speech by Marion B. Folsom, 
Secretary of Health, Education and Welfare: “It is 
nothing short of a national disgrace that we are 
discouraging people who want to teach by offering 
salaries that are far below the levels justified by 
their training and far below the levels which others 


c 2 illi g tO pi E . * . 
are willing t pay This message is one oj a series prepared by the 


Our colleges and universities, as well as our McGraw-Hill Department of Economics to help 
teachers, find themselves in a serious predicament. — public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


Faced with a shortage of both funds and teachers, 
they cannot reward distinguished performances. 
Limited resources for salary increases have gone 
predominantly to the lower ranks, so that an ade- 
quate number of teachers could be retained. Mean- 

while, potentially fine teachers are being siphoned Aeuctd UM rn. 
off into better paid occupations. PRESIDENT 


The shabby treatment of our teachers threat- McGRAW-HILL PUBLISHING COMPANY, INC. 
ens to undermine, not only our educational 
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NEW COMPONENTS 
AND MATERIALS 


Instrument-actuated 
Motor Operates 
Control Elements 


Guided by instrument-generated signals, this motor can 
operate a wide range of control elements: valves, dampers, 
louvers, rheostats, adjustable transformers, mechanical speed 
changers and burner firing controls. ‘Two models, each having 
two-position, floating or proportional control systems, are avail 
able in various speeds and torques. Series 831E2 has a rated 
output torque ranging from 1.5 to 31.2 ft-lb. Series-831E1 
torque rating ranges from 3.1 to 62.5 ft-lb. Stall torques for 
both series are a minimum of twice the rated torques 

[Ihe motor positions final control elements over full rota 
tion of driveshaft. The two-position and floating-control 


models can be adjusted for 35 to 335°-rotation and the pro- 


portional model for 35 to 100°-rotation without loss of 

reversing rotation. An external relay permits floating model 

to be made unidirectional, or arranged for reversing, for more 

than one complete revolution of output shaft me yle cover for a ; rmi lock 
“Coasting” of the motor is negligible, the manufacturer idewit resistor apacitor ltage and freque 

claims, thus eliminating hunting in proportional control. Over 230 v, 50 or ys, or 115 v, 25 

travel protection is provided for the proportioning slidewi1 TICE 200; de rv, 3-4 wk. Brown Instruments, div. Min 

ontractor so that disengagement takes place if travel limits neapolis-Honeywell Regulator Co., Wayne and Windrum 

ire exceeded. Ave., Philadelphia 44. 


Housing of the 30-lb motor is die-cast aluminum, with a Circle 1, inside back cover 


Interval Timer for 
Ranges Up to 6 Hr. 


iis timer was designed for appliance and mmercial 


markets. The device can be supplied with a variety of 
irrangements, an audible signal, or a holding mechanism 
Ihe timers use a berryllium-copper switch mechanism v 
pure-silver contacts. A single-blade design is used, with « 
tacts an integral part of the terminals. A jump cam 


snap-switch action 


The interval timers have a time range of 1, 2 and 4 hi 


ind are supplied with a 3-w, slow-speed motor. Voltag 


24 V, 120 v, 240 v; 5t or ou ps, ac only Dimensions 


x 3 in. Paragon Electric Co., Two Rivers, 


Wis. 


Circle 2, inside back cover 


CONTINUED ON PAGE 102 
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NEW COMPONENTS AND MATERIALS . í oe continued 


Knob-controlled, 
Panel-mounted Valves 


hese valves are for up to 200-psi pneu 
matic and hydraulic, or vacuum, service. 


One-piece body is Navy M bronze, stem 


is chromium-plated stainless. Valves for 
pneumatic service are fitted with molded 
Hycar packings. O-rings are used for hy 
draulic or vacuum service 


Flow area through the valve is said to 


be equal to nominal pipe size. Valves are 


positioned in pancl holes with a spacer 
ind securely mounted by a flanged end 
bearing. Choice of spacers and special 
adapters permits use of various-size valves 
n the same panel 

Valves are available in two, three and 
four-way types, 4 through 3 in. NPT, fitted 
for manual or spring return. Standard max 
panel thicknesses range from $£ in. for 


the ln. valves to 14 in. for the 3-in 


size. Valvair Corp., 454 Morgan Ave., 
Akron 11. 


Circle 3, inside back cover 


Control Motors by 


Varying Frequency 


All sizes of ac motors and gear motors 
are controlled in unison and in proportion 
from this current-frequency changer, which 
allows speed variations up to 5:1. System 
is available for either manual, remote or 
iutomatic contro: 

l'he unit consists of a frequency changer 
driven by a mechanical variable-speed drive 
of either open or enclosed design. Appli 
cations include synchronizing interrelated 
equipment, splitting the drive load on 
onveyors and converting machine tools 
from constant to variable speed. Electra 
Motors, Inc., 1110 Lemon St., Anaheim, 
Calif. 


Circle 4, inside back cover 


CONTINUED ON PAGE 104 
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When 


the 
pressure’s 


On... 


Superior wear resistance and good machinability make 
Bridgeport Duronze 707 (Aluminum Silicon Bronze) an 
ideal material for many products. 

Take, for example, its use by Chicago Pneumatic Tool 
Co., New York, N. Y., in the oil pump gears used in their 
rotary portable and stationary Class “‘P’’ compressors. 

These gears pump the lubricating oil which seals rotary 
compressor vane clearances, lubricates vital parts and 
also cools the air during compression. In meeting the 
precise requirements of this job, Duronze’s combination 
of high strength, wear resistance and machinability are 
equally important advantages. 


In the annealed condition, in which it is generally 


Bridgeport 


is the choice 


* Aluminum Silicon Bronze 


supplied, Duronze has an average tensile strength of 
90,000 Ibs. per square inch. Its endurance limit is over 
twice that of Naval Brass and it is generally superior in 
corrosion and wear resistance. 

Duronze is only one of Bridgeport’s complete line of 
copper and brass alloys in sheet, rod, wire and tube, 
designed to help you meet a wide variety of product and 
production applieations better, faster and more economi- 
cally. To help you in choosing the right alloy for your 
specific needs, you can expect and get experienced 
assistance from your Bridgeport Salesman and from the 
Technical Staff behind him. For prompt service, give 
your local Bridgeport Sales Office a call today. 


^ BRIDGEPORT BRASS 


Brass Alloys 


Offices in Principal Cities + Conveniently Located Warehouses 


Bridgeport Brass Company, Bridgeport 2, Connecticut 
In Canada: Noranda Copper and Brass Limited, Montreal 
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COMPONENTS AN 


Flexible coupling . . 


hp ach positi 
ransmissio1 he rated load by mat 
httings 


4 , t 
Variations 


end 


ipacity tor 


load 


float 


httin 


- noe, regul l To Qi volt ge shift 
it í 


l ni i nt 


tion similar th 


tuating 


throug a range ot 


^ K { 

= expo ] 

upling Div., T: 
Second St., Michi 


Guardian Products Corp., Co 
Dept. A-13, 1215 E. 
gan Citv, Ind. 


a wid 


selection of timing intervals Driving 
is totally enclosed. Size, 24 x 2% 
x 2% in. Weight, 8.35 oz. Brailsford & 
Co., Inc., 670 Milton Rd., Rye, N. Y. 


Circle 7, inside back 


motor 


Circle 5, inside back cover 


cover 


Molded Teflon bellows 


ind 20 tinx 
i \ ma h 
Dynami 


full bending deflection 
to 2 in )I 


haracteristi 
to 4 | Bel 
Non 
characteristics inhibit build-up 


Resistoflex Corp., Roseland, 


oncontaminatıng 


Add-subtract counter 


provides automatic control 


or imventory systems, 
Circle 6 


inside back cover pers or anv other contr 


I lled rage 
Add and/or subtract pulses may be 


fed to this uen 


unt. SPDTI 


min 


Sequence timer . 


vith switching capacit 


multaneot 
max 


G for 


ntinuous 1 1 lso recei idd 


dc or 15 amp at 11 
drawing 


r subtract p 


I ontintu« 


With the 


dial, an output pulsc 


timer per revolution max swit 
tation where good battery life i lal it 50 on the 


Emplovs a heavv-duh ted | 


tory ‘tained even pulses 


Product Engineering 


continued 


| imp l OI 
Eagle Signal Corp., Moline, M. 
Circle 8, inside back 


cover 


Insulation for 
irregular shapes . . 


in tape form a high-dielectric material 


used primari eal and build up cable 


Conforms to irregular 


shapes 
padding-insulat to round out 
n individual 
wide x 5-ft 
dielectric 
thi | 

ind i 

n 


Permanently not dry out 


hard Re 
Johns-Manville 
S. Woodlawn 


on br i¢ I ^ »SIVCIV 
ists acids and alkalies 
Dutch Brand Div., 7800 
Ave., Chicago 19. 


Circle 9, inside back cover 


Sleeve-bearing pillow blocks . 
for shaft l 


IZCS 11i In 
nl 


hited ist-bronz¢ 


and 11 in. have 


bushings and fea 


iut ontrolled double lubri 


ute self-alignment under all 


ondition maintenance-free opel! 


ition for long periods and 


on. New pillow 


I 


mounting in 
blocks are 33- 
including oiler, 5 in. long 


c ian. wide |o meet the 


} l 


] aring length is 2 in 


larger shaft 
Randall Graphite Bearings, Inc., Box 839, 
Lima, Ohio. 


dia, 


Circle 10, inside back cover 


Photoconductive cells 
have various sensitivities, depending on 


Resistance 


intensity ranges 


than 1 megohm in the dark 
hundred ohm at a 50-ft- 
Photocells will 


ind thermal 


1 few 
operate 
without 


In standard form, the 


mag 
relavs inter 

1 
mediate amplifi 


ll has a sensitive area about 3 x } in., 


CONTINUED ON PAGE 106 
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BEARING TIPS by McGill 


sealed CAMROL hearings lock out contamination 
in critical cam follower applications 


p” The new SCF series of the famous CAMROL cam follower 

T. | completely seals out dirt, chips, moisture, etc. — an important 
advantage where the life of an ordinarily open mounted cam 
follower can be materially increased with adequate protection 
against contamination. Also the sealed bearing is pre-lubri- 
cated with provision made for easy re-lubrication, if desired, 
through either end of the stud. 
Specially treated synthetic seals are contained in the outer race 
undercuts over the stud flange and roller retaining washer. 
For added protection, all external surfaces of the bearing are 
treated to provide a corrosion resistant, black ferrous oxide 
surface. 
These same advantages are available in the SCYR sealed series 
Cam Yoke Roller (without stud). Specify CAMROL bearings 
with the built-in seals that preserve cam follower dependability 
in critical cam action, support or track roller application. 


378 sealed CAMROL” 
bearings guide engine 

blocks in INGERSOLL 

automatic milling machine 








Built-in seals protect and preserve 
cam mor bearings from 
Contamination in CATERPILLAR-built | sis machine, guide cylinder blocks dur- 


ing transfer through various milling, bor- 


TRAXCAVATORS R ing and drilling operations. The bearings, 


used in place of guide bars, eliminate sur- 


The sealed CAMROL bearings used in 


|! CCE : . . . face scratching of : 200 300 poun 
McGill SCF series sealed CAMROL bearings provide the cam action that posi- ce scratching of the to 300 pound 


tions the bucket of the No. 977 Traxcavator unit at the selected digging angle. blocks which are transferred at speeds up 
Mounted on bell crank arms that are actuated by contact with a cam shoe on a to 400 feet per minute. Blocks are pro 
hydraulic cylinder linkage, these bearings are operating in the open and exposed cessed at the rate of 95 per hour. Inger- 
constantly to dust, dirt and moisture. External surfaces have a black ferrous- 
oxide finish to prevent corrosion. These sealed McGill cam followers eliminate P : 
the need for relubrication and maintenance after installation. Caterpillar uses positioning and materially longer bearing 
other McGill bearings including twelve CYR series cam yoke roller bearings life due to the new design that seals 


in the flywheel clutch. | metal chips out of the bearings. 


soll reports freer movement, accuracy of 


*609996609480909990984984988494*9944490909099949242424229999929249*97*997^*9* 


: Insure performance with MSGILI® MLLTIRUL dii — 


stinkin i in eli i dd Precision Needle Bearings 
McGILL MANUFACTURING COMPANY, INC., 201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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NEW COMPONENTS 


cadmium sulfide, in 
Cells have re 
sponse throughout visible spectrum and 


with a thin layer of 


a sealed glass envelope 


ontinuous max permissible dissipation ir 
excess of 600 at 68 F. Tempera- 
ture range is —40 to 167 F; 240 v ac, 
max. Canadian Marconi Co., 6035 Cote 
Rd., Montreal, Canada. 

Circle 11, inside back 


milliw 


de Liesse 


cover 


Hydraulic filter . . . 


features low pressure dro} 


p and operates 
Filter 
retaining ring, can be 
l'hrec 
iccommodate 
lows from 


from —65 00 I 


ured bv 


cover, se- 
removed 
offered to 
5000 psi and 
Relief valves, 
gages and special taps are 
The 
hydraulic, 
ind aircraft industries. Test Equipment 
Div., Consolidated Diesel Electric Corp., 
Stamford, Conn. 

Circle 12 


hand m dels arc 
pressures to 


15 to 9 


pressure drop 


gpn 


optional € juipment filter has ap 


plications in the machine tool 


inside back cover 


Subminiature switch 
assembly . . 


available 


Unit 
Buord synchro housing of 0.937.in 


from stocl parts ind tooling 
packaged standard Size 

OD 
ircuits. Length 


uits and decrease 


Standard in one t 1X 
1.319 in. for six 
with number of 
in Kel F at 


tested at 


Rotor is molded 
and has 


sonn 


ircuits 


).235-im. dia been 
] 


speeds from 0 to rpm 
Unit has passed military specifications for 
emperatures from 85 to 257 F, for 
temperature shock, humidity, altitude, 
salt spray, vibration, 50.g shock with no 


contact bounce, 


$ 


fungus resistance, exclud- 
ing dirt, and for being explosionproof. 


AND 


MATERIALS 


Use of Kel-F dielectric permits continuous 
operation to 7250 I Electro-Miniatures 
Corp., 1060 Elm Ave., Ridgefield, N. J. 

Circle 13, inside back 


cover 


Explosionproof switch . . . 

monitors fluid pressures in severe condi- 
tions of temperature, vibration, and ex 
Has been tested 
to 4000 psi at a rate of application as 
high as 8 million psi per sc 


plosive pressure surge 


Function 
300 F 


ing temperature is from —65 to 
Utilizes a three-plv welded stainless 


steel 
pressure-sensing bellows and a buckling 
lumn spring. Housing is aluminum al 
los Weight, 0.4 lb Aerojet-General 
Corp., sub. General Tire and Rubber Co., 

Azusa, Calif. 
Circle 14, 


inside back cover 


Motor controller . . . 
starts, stops, reverses and 
speed of a 


to 230 


changes the 
i-hp shunt-wound motor, 
, 50 to 60 cps, single phase 


Motor speed is regulated from 0 to 2400 
rpm, with full torque from 300 to 240 
Controller 
reverse, coarse and fine 
Mounted in a 14x ] 
Control station 


we in a 2 x 2 x 9-in 


rpm embodies acceleration 


ontrol, adjust 


ment ) x 6.in.-deep 


| 
teel cabinet components 
steel box con 
ontroller 


1 1 
vinyl-jacke ted 


ted to the with a spec ial 
cable 10-ft 
long. Controller is $275, f.o.b. Las Vegas 
Gerald K. Heller Co., 1819 Industrial Rd., 
Las Vegas, Nev. 

Circle 15, 


n-conductor 


inside back 


cover 


Alkyd molding compound . . . 


combines surface smoothness, color and 
gloss, with high strength, good clectrical 
properties and high heat re 


fast-cycle, 


istance in a 
process. — Suited for 
use in radio and TV cabinets, small appli- 


low cost 


ince housings, switch-gear moldings, high 
voltage aircraft insulation and replace- 


continued 


ments for die castings and ceramic appli 


itions. Available in molded shapes only 
Panelyte Div., St. Regis Paper Co., Tren- 
ton, N. J. 


Circle 16, inside back cover 


Leak-proof static seals . . 
with full metal-to-metal contact are suit 
able for of fluids at 

more than 5 

from $0 F to 
eliminates 
AN-763 
Can 
cover plates and 
Rubber Co., 5811 
Box 1097, Culver 


sealing a wide range 


pressures from vacuum te 
one-piece gasket 
Available in 
patterns or speci 
used as orifices, 
spacers Stillman 
Marilyn Ave, P.O. 


City, Calif. 


1 
lose tolerances 


flange 


} 
aliso DE 


ıl patterns 


Circle 17, inside back cover 


Miniature switch with 
14-in. overtravel . . 


onsists of two standard, hermetically 
a dust and 


a plunger-type 


sealed miniature switches in 


moistureproof case and 


CONTINUED ON PAGE 109 


Product Engineering — December 23, 1957 





Securely sealed for low maintenance — 


Puls. Reed 
MOTORS 
1/20 to 400 H.P. 


Product Engineering 


^ 


December 23, 


1957 


TOTALLY ENCLOSED 
FAN COOLED MOTORS 


When motor maintenance goes down, production goes up. Century TEFC Motor 
protects itself from dust, grit, chemical fumes, moisture. Shaft openings at each 
end are labyrinth-seale:!, and there is a precision clearance between metal 
seal and bearing bracket. 


Outside, a hose or whisk broom quickly cleans it. External fan forces jets of 
cooling air across the frame. Inside, vital motor parts are completely sealed 
off from injurious atmosphere. Factory lubrication of bearings is adequate for 
several years’ service under normal conditions; however, whenever required 
bearings may be relubricated through grease plugs. 


For full facts on your specific application, call the Century District Office or 
Authorized Distributor nearest yov. 


CENTURY... building TEFC Motors for 25 years 


CENTURY ELECTRIC COMPANY 


1806 Pine Street * St. Louis 3, Missouri * Offices and Stock Points in Principal Cities 
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Here's a whole new family 
of fine GEARMOTORS 
by Cone-Drive Gears 


MOUNT THEM ANYWHERE— 
FLOOR, WALL, CEILING, OR 
HANG THEM ON A SHAFT... 


... there's a Cone-Drive gearmotor for every need. Look at 
the extensive line of space-saving, power-packed models now 
available. No matter whether you're faced with floor, wall, 
ceiling, or shaft mounting at any angle, Cone-Drive Gears 
has a gearmotor for the job. 


It's the most versatile line available PLUS big power capacity 
in a really compact package. Double-enveloping worm gears, 
pioneered and proven by Cone-Drive Gears, are combined 
with a helical primary and extra-large taper roller bearings 
in a rugged finned housing to give you a power package 
without equal. You can select any model in any of 27 standard 
output speeds (7.3 to 525 rpm at 1750 rpm input) in capacities 


( 
from 1 through 25 horsepower. 


Best of all, Cone-Drive gearmotors are priced right down with 
units that can't deliver nearly as much performance and versa- 


tility. Check your nearby Cone-Drive representative or write 
today for new Catalog 57 containing complete specifications. 


Cutaway view of typical 
Cone-Drive gearmotor illus- 
trates use of double-reduc- 
tion gear train for increased 
output power. Note also 
large taper roller bearings 
and heavy-ribbed housing. 


anal GEARS — 


€——— ae. / eJ 2 
- — Avion Michigan oot Comprar 
DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS A / 





7171 E. M«Nichols Road * Detroit 12, Michigan 





New continued 


Parts and Materials 

Actuator is spring-loaded 

idju ted to meet 
Meets 

itmospheri 

shock and 


standard her 


actuator 


erating force in be 


individual requirement military 


specs for standard environ 
I 


mental conditions, vibration 


Incorporating inv number of 


sealed miniature switches and 


in actuator, this 
difficult 


fields 


metically 
unit can be applied to 
switching 
Haydon Switch, Inc., 
terbury 20, Conn. 


problem in 


Wa 


solve 


many 


Circle 18, inside back cover 


Voltage monitors 
reduce normal telemeterin 

ing-svstem errors from 

or less. The servomechanisi pts ana 
log signals from sensing devi Output 
is provided by potentiometers, synchros o1 
disks shaft 
through a precision gear train at a ratio 
of 100:10:1 witl 

\ typical configuration 
Repeat 
0.005% has been achieved over operating 
periods of many hours. G. M. Giannini 
& Co., Inc., 918 E. Green St., Pasadena 
1, Calif. 


coded These ar driven 


n 


respect to one another 


L 


measures z4 X 


6 in.-long. accuracy as close as 


Circle 19, inside back cover 


Remote bulb-temperature 
control... 
is built 


control over wide 


with micrometer adjustment to 


ranges where explosive 


vapors or gases are present. Composed of 


two integral assemblies: a remote-bulb 


thermal device, and control head with 


connecting capillary tube of varving 


Ihe remote bulb is exposed to 
Head Cuni 
pensation is standard and is effective from 
65 to 160 F. Models ar 


adjustable range spans of —15í 


lengths 
the source to be controlled 


available with 


F with on-off differentials of approximately 
| and 2 F. 


Switches are SP in anv one of three stand 


Approximate weight, 4.5 Ib 


Continued on page 110 
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You don't need 
a light touch 
to keep from 
stripping threaé 


m 


Pa 


T 
| = À 


..wse MALLU 


Screw-Thread 
Inserts 


Precision-Formed 

Stainless Steel Wire Inserts 
Produce Permanent Threads 

in Tapped Holes. 


No need to worry about too much 
load on tapped threads when you 
use Heli-Coil Inserts. They with- 
etand excessive torque and, even in 
soft metals, bolt will shear off be- 
fore female threads strip. Thread 
life is increased . . . corrosion, seiz- 
ing and galling eliminated. Heli-Coil 
Inserts allow designers to use stand- 
ard bosses, lighter materials, shorter 
and fewer fasteners—save time, 
space, weight and assembly costs. 
Mail coupon for complete data 
Also ask for information on the 
NEW Screw-Lock Inserts which 
give all benefits of the regular in- 
sert plus an internal lock. Use in- 
stead of lock nuts, lock wiring, etc. 


*Reg. U.S. Pat. Off 


"* HELI-COIL CORPORATION 


A Division of Topp Industries, Inc. 
gae e ae å ee å ——— ae ee u— ae ee ee eee —A eee — 


HELI-COIL CORPORATION 
612B Shelter Rock Lane, Danbury, Conn. 


[] Send me design manual on Heli-Coil Screw-Thread Inserts 


[.] Send me design manual on Heli-Coil Screw-Lock Inserts 
[.] Send me address of nearest Heli-Coil Applications Engineer 


NAME 

FIRM. 

ADDRESS 

CITY v" 


TITLE 


innana ee STATE 


65) 4927 
tr 


D ————————————r rrr e 


IN CANADA: W. R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. 
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Gast rotary reversible 
No. 6 Air Motor delivers 


TWO HORSEPOWER 


weighs only 17 pounds 


Here's compact, light-weight power—offering many advan- 
tages as original equipment on your products! With the new 
2 h.p. Model 6AM added to the line, Gast offers rotary air 
motors in five popular sizes from the 1/20 h.p. Model 1AM 
to the 4 h.p. Model 8AM. 

To fulfill designers’ needs, Gast also offers standard variations 
on some models, including foot or flange mountings for ver- 
tical or horizontal applications with direct or gear drive . . . 
special reversible rotation, etc. Well adapted for plant use or 
AS original components, Gast Rotaries are explosion-proof, vari- 
able in speed, burn-out proof even when stalled—and low in 
first cost! 

Wherever compressed air is available, they're a power source 
worth investigating! Write. for Model 6AM Bulletin 657—or 
specify size that interests you. Request Application Ideas” 


Booklet too! — Gast Manufacturing Corp., P.O. Box 117 -V, 


Benton Harbor, Michigan. 
Original Equipment Manufacturers for Over 25 Years 


GA S T " ASR ROTORS 


e COMPRESSORS 
TO 30 P.S.I. 


ROTARY  » vacuum rumes 


SEE OUR CATALOG IN SWEET'$ PRODUCT DESIGN FILE 


New Parts and Materials continued 


maliy ¢ pen normally if ed 

with no neutral position. Rated 

15 amp at 115 or 230 v ac. Suitable 

for 180-F ambient temperatures. United 

Electric Controls Co., 79 School St., Wa- 
tertown, Mass. 


Circle 20, inside back cover 


ELLA CGS 


Silicon rectifier junctions . . . 
ited at 200 amp rectified-d 


Hi dii 
t i 


designed to 
vithstand shock and vibration.  Interna- 
tional Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Calif. 


Circle 21, inside back cover 


Vacuum switch . . 
for internal combustion 
dashboard warning 
ena inefhicient gine operation 
a reductior f manifold ait 
ire Primarily for gasoline and 
diesel-pi wered engin equipment that 
C d positive type paper-element alr 
leaner Completely enclosed in a cor 
rosion-resistant case, constructed to with 
stand severe engine vibration. Electrical 
switch is SPST snap-acting type with 
silvered contacts Can be mounted in 


any position on the engine by a lin 


(Continued on page 114) 
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has the cure for vibration "headaches" 


the one-piece locking screw that = 3 


won't work loose 


HorTiTE? NyvLok Screws and Bolts are one of the many progres- 
sive ideas in fasteners pioneered by Continental. These one-piece, 
self-locking fasteners with the Nylon insert eliminate the need for 
lock washers, jam nuts, wiring, and similar devices. If you have 
fastening problems (like the applications below), for which Nylok 
is the practical solution, you can start now to save assembly dollars, 
and give your product a definite competitive advantage. 


BEAT VIBRATION, KEEP CHAIN 
SAWS “ON THE JOB” 


Several styles of machine 
screws with NYLOK in- 
serts are used. Stay tight, 
ending previous customer 
complaints of high main- 
tenance costs. 


HOLD FAUCET WASHERS FIRMLY 
AT CORRECT ADJUSTMENT 


Slotted round head Monel 
Bibb screw with NYLOK in- 
sert. Locks and holds secure- 
ly without excessive pressure 
that might deform washer. 


(ü 


e®eeeeeeeeceoeeeeeeeeeeeee 


STAY TIGHT UNDER CONSTANT 
STRESSES IN METAL CHAIRS 


WITHSTAND REPEATED SHOCKS 
IN VISE JAW INSERTS 


Oval head machine screw 
with NYLOK insert, used 
in telephone oper- 
ators’ chairs, 

solved problems of 
excessive mainten- 
ance, clothing 
damage, etc. 


7 
. 
> 
. 
a 
- 
^ 
7 
c 
c 
* 
- 
^ 
€ 
. 
. 
* 
* 
* 
* 
> 
a 


CHECK YOUR ASSEMBLIES. Find out where Continental cost- 
saving ideas, like Nylok, can cut your assembly costs. Continental 
Assembly Specialists are fully qualified to analyze your operations 
and advise which fasteners — standard or special — can save you 
most. For prompt service, write or phone: Continental Screw Co., 
452 Mt. Pleasant St., New Bedford, Mass. 


CONTINENTAL 


HOLTITE FASTENERS 


HOLTITE PHILLIPS AND SLOTTED HEAD 


Phillips fillister head ma- 
chine screw with NYLOK 
insert will not back out 
under heavy 

strains of 

vise jaw 

clamping. 


HERE'S WHY HOLTITE 


NYLOK* LOCKS SECURELY 


Resilient nylon plug (A) sets up a lat- 
eral thrust, smoothly wedges mating 
threads together (B). All locking 
action is on threads: head ‘s not 
stressed. Locking is positive . . . 
seated or unseated. 


One piece — no separate parts 
Can be removed and replaced 
interchangeable — reusable 
Locks seated ov unseated 

Acts as seal for gases, liquids 


vit i555 ES 


WOOD * MACHINE * TAPPING * THREAD CUTTING * SEMS * NYLOK 


HY-PRO PHILLIPS INSERT BITS AND HOLDERS 
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( Advertisement) 


Facts to consider when you’re buying 


Chromate Conversion Coatings 


for Corrosion Protection, Paint Base, Decorative Finishing 


® 
WHAT IS IRIDITE? 


Briefly, lridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of a 
nonporous nature on the surface of the metal. This film is an integral part of the metal 
itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or specially 
trained personnel are required. 


If your company is manufacturing or 
buying parts or complete assemblies 
made from or plated with any of the 
more non-ferrous metals 


zinc, cadmium, aluminum, magnesium 
silver, copper, brass or bronze—you’ve 
probably already run up against the 
questior of finishing these surfaces with 
a chromate conversion coating. Thes: 
coatings are used to protect against 
corrosion, or to provide a base for paint 


common 


or to provide a decorative finish for 
sales appeal or shelf life. Since chromate 
conversion coatings represent a rela 
tively new means of obtaining these 
finishes, this digest of facts to consider 
may be of value to you. 


1. THE COATINGS THEMSELVES. 
There are many brands on the market. 
All are similar in many ways. Each, of 
course, offers its own specific advantages 
and these may relate to operating 
techniques, performance under actual 
use conditions, cost, availability, etc. 
Naturally, you'll want to choose a 
coating that is widely 
accepted 


known and 


under both military and 


civilian specifications. 


2. THE COMPANY BEHIND THE 
PRODUCT. Is it a reliable, established 
organization? Does it offer experienced 
technical service, both from the field- 
engineering organization as well as the 
home office and laboratories? The man 
who sells and services your installation 
should be thoroughly familiar with not 
only chromate conversion coatings and 
their applications, but also with the 
characteristics and performance of re- 
lated finishing operations such as pre- 
cleaning, electroplating, painting, etc. 
This is most important since all steps of 
the finishing cycle must be functioning 
properly for the satisfactory perform- 
ance of the ultimate finish produced. 


3. AVAILABILITY OF THE PRODUCT. 


Ideally, of course, the material should 


112 


be readily available to you from nearby 
warehouses to avoid time loss in long 
distance shipping and to provide 
emergency service, should the need 
arisc. 

4. COST. Naturally, the initial price 
of the material is important to you. 
However, just as you consider ultimate 
cost when you are buying mechanical 
equipment, ultimate cost must be con 
sidered for these finishing chemicals. 
So, it will pay you to investigate con 
sumption costs, labor costs and the 
other factors which go into the deter 
mination of ultimate cost. Further, 
cost alone gives no indication of product 
performance, so careful attention must 
be given to the purpose the finish must 
serve and the value that finish will add 
to your product. 


5. FACILITIES FOR RESEARCH AND 
DEVELOPMENT. Perhaps the existing 
types of chromate conversion coatings 
do not include a compound that will 
accomplish exactly what you wish 
Then, it is important to deal with a 
supplier who has adequate research 
and development facilities available to 
work with you to produce a material to 
meet your needs. Naturally, such a 
project is seldom completed overnight 
But, with complete cooperation and 
confidence from both you and your 
supplier, chances are a satisfactory 
program can be completed. 


These are the concepts of sales and 
service on which we, Allied Research 


Products, Incorporated, have developed 
and marketed the line of Iridite chro- 
mate conversion coatings... superior 
product performance, complete se!es 
and technical service, easy pro. ct 
availability, economical cost, extensive 
research and development facilities. 
No doubt you are familiar with our 
line and have seen this trademark— 


e 


in our advertising, technical litera- 
ture or on shipping containers in your 
plant. Remember this trademark when 
you're buying or investigating chro- 
mate conversion coatings for your 
company. It's your assurance of quality, 
economical products from a reliable 
and established company, skilled sales 
and technical service from both our 
home office and a national network of 
representatives, immediate availability 
from warehouses in strategic industrial 
areas and our willingness to work with 
you to develop new finishes to meet 
your needs, should the present line fall 
short. 


For complete information on Iridite 
chromate conversion coatings, write 
today for your free copy of our technical 
data file. Or, for immediate advice, call 
in your Allied Field Engineer. He's 
listed under “‘Plating Supplies” in your 
classified telephone book. 


A uieo Researcu Propucrs 


INCORPORATED 
4004-06 E. MONUMENT STREET © BALTIMORE 5, MD 


Manufacturers of Iridite chromate conversion coatings for corrosion resistance, paint systems, final finishing 


of non-ferrous metals; ARP Plating Brightener & Chemicals. West Coast Licensee 


L. H. Butcher Co. 
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SPROCKET IDLER UNIT SPROCKET IDLER UNIT 
ADAPTER UNIT (Single pitch chain type) (Detachable tink chain type) FLAT BELT IDLER UNIT 


i 
i? $ 


LT IDLER UNIT DISC HARROW UNIT GRAIN ELEVATOR UNIT 


Designed and built-to-be-installed-and-forgotten these permanently 
lubricated, sealed-for-life bearing units require no re-lubrication, no 
maintenance of any kind. Factory assembled, they combine bearing, 
seals and housing in a single, compact, easy-to-install package that saves 
time on equipment assembly lines—assure longer, trouble-free perform- 
ance to equipment users. 
Anti-Friction Consultant to 


Leading Original Equipment 
company letterhead—see how, with minimum or no engineering altera- Manufacturers Since 1916 


Catalog AG-57 gives complete specifications. Write for it on your 


tions, these inexpensive bearing units can be adapted to your current or 
projected equipment designs. Aetna Ball and Roller Bearing Company, 
Division of Parkersburg-Aetna Corporation, 4600 Schubert Avenue, 
Chicago 39, Illinois, 
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Econ-0- Miser 


Worcester’s New 
Econ-O-" Miser" 
Ball Valve* is BOTH 


VALVE 
and 


UNION 


The costs of a union and installing 
it are eliminated. Add to this the longer 
operating life of the Econ-O-" Miser’’, the 
In line 


time and materials savings of 


maintenance, and you get performance 

unmatched by any valve at any price 
The Econ-O 

Bronze, Aluminum, Aluminum Bronze, 


Forged Carbon Steel, types 303 and 316 


Miser" is. available in 


Stainless Steel. Seat and seal materials 
available: Teflon, Buna-N and Neoprene 
(others available on request.) 

The many combinations of body and 
seat seal materials allow handling of 


exceptionally wide range of media 


Other Outstanding Features 


© Compact for ease of installation 

© Positive leakproof shut-off 

© In-line maintenance permits quick, easy in 
expensive repairs 
Two-way flow allows application of pressure 
or vacuum to either side of valve 
Quarter turn operation — readily adaptable 
to remote contro! 
Visual determination of OPEN — CLOSED 
positions — No manual check needed 
Round flow through the valve — minimum 
pressure loss and turbulence 
"Wiper-action" of resilient seat against ball 
eliminates abrasive wear due to foreign 
materials in media . . . assures leak-proof 
seal . . . long operating life 

* Pat. Pending 


Write for full particulars 


WORCESTER 
VALVE CO., Inc. 


18 Parker Street, Worcester, Mass 


New Parts and Materials continued 


male-pip« threaded boss Sensing dia 


phragm is oilresstant, ¢ ipable of accu 
rate calibration from —40 to 250 F. All 
factorv-adjusted in a range 
Fulton Sylphon Div., 


Co., Box 


switches are 
of vacuum levels 
Robertshaw-Fulton Controls 
400, Knoxville 1, ‘Tenn. 


Circle 22, inside back cover 


Nameplates without 
artwork . .. 


ire possible using standard blank sizes and 
lettering. Photochemical nameplates arc 
similar in appearance to etched plates 
Letters are aluminum on a black back 
ground. Plates adhere to any surface with 
a special adhesive. Delivery is about 1 wk 
Henry G. Dietz Co., 12-16 Astoria Blvd., 


Long Island City 2, N. Y. 


Circle 23, inside back cover 


ilid 


High-current silicon rectifiers . . . 


are available in five tvpes in current rat 


ings from 20 to 


200 amp dc with peak 


inverse voltage range from 50 to 300 
Designed for high-temperatures, high-effi 
Operates efficiently 


to 212 F ambient temperatures 


iency applications 
Positive 
or negative base polarity is available to 
simplify circuit connection Features in 
lude compact size, and shock and vibra 
tion-resistant construction. Sarkes Tarzian, 
Inc., Rectifier Div., 415 N. College Ave., 


Bloomington, Ind. 


Circle 24, inside back cover 


High-speed, lightweight 
diesel . . . 

makes it practicable to 
power to small 


harness diesel 
igricultural, marine and 
industrial equipment. These English-built 
engines weigh from 243 lb for the single 
vlinder to 503 lb for the four-cylinder 
Hp ranges from 6.25 to 25. The two 
cylinder model, weighing 329 lb, develops 


) 


12.5 hp; the three-cylinder, weighing 439 


(Continued on page 119) 


ANGLgear 
solves 9O° drive 
problem 


Simplified drawing based on photo shows 
ANGLgear application on Texas Inking Ma 
chine Co. belt finishing machine. Change from 
exposed miter gears to ANGLgears solved 
noise, lubrication and safety problems 


Texas Inking Machine Co., 
Stafford, Tex., 
oped a machine that automati- 
cally and dyes the 
edges of leather belts. The de 
drives, 


recently devel 


polishes 


sign involves several 90 
and on early models these cre 
ated problems. “We 
posed miter gears which gave 
us constant trouble in regard to 
noise, lubrica- 
tion failures, and the danger of 
entangling the women operators 
used so extensively in this in- 
dustry,” Texas’ chief engineer 
recalls. “Now — with ANGL- 
have a 


used ex- 


disengagement, 


gears—we quiet, safe 
operation and complete confi 
dence in our machine.” 
Perhaps ANGL gear can solve 
a 90* power takeoff problem 
for you. Completely enclosed 
and permanently  lubricated, 
ANGLgears are available from 
stock in '35 to 5 hp ratings, 
with 2 or 3-way 
shafting, and 1:1 


or 2:! gearing. 


Sweet's 
Product Design File or contact 


See our literature in 


vour local distributor 


A ee. Mes ai, 
STARE ~ 


AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5,NEW JERSEY 
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FOR TOP . 


J 


PERFORMANCE 


WALKER -NEER T 
WICHITA 
CLUTCHES 
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“Simple 
design, 
efficient 
operation” 
States: Roy Sanders 
Sales Manager 


“The Wichita Air-Tube Disc 
Clutches on our equipment have 
met a wonderful reception from our 
customers. They like the simplicity 
of design and the efficiency of 
operation. Another big feature is 
that our customers like excellent 


| service available on Wichita 


Clutches throughout the United 
States and some foreign countries." 


T} This simple, compact, trouble-free 
7! Wichita Friction Clutch utilized by 


Walker-Neer combines all of the 


| advantages inherent in air opera- 


tion, such as: convenient remote 
control, small manual pressure 


| required for full torque, smooth 


starting and quick engagement. It is 
engineered to give longer service, 
at a lower operating cost, with very 
little maintenance. 


FOR TOP PERFORMANCE 
SPECIFY WICHITA CLUTCHES 


A Wichita Engineer is available near 
you for free consultation . . . Contact 
him TODAY! 


Brehm-Laner, Inc., Detroit, Michigan 
L. H. Fremont, Cincinnati, Ohio 
W. G. Kerr Company, Pittsburgh, Po 
Smith-Keser & Co., Avon, Conn. 
Philadelphia 44, Pa., & New York, N. Y 
Frank W. Yarline Co., Chicago, Iil. 
Larry W. McDowell, Long Beach, Calif. 
Andrew T. Lobel, Denver, Co ;,rado 
Robert R. King Co., Clevelond, Ohio 
Allied Transmission Equipment Co., 
Kansas City 8, Missouri 
Norman Williams, Houston, Texas 
Donald E. Harmon, Dallas, Texas 
C. Arthur Weaver, Richmond, Virginia 
Malcolm S. Cone, Memphis, Tennessee 
Dominion Power Press Equipment, Ltd. 
Burlington, Ontario, Conada 





Made by Hadley Products Co., 

Inc., Marietta, O., the Electronaire e 

iter is used in heating and air | They market a permanent filter 
conditioning units. Features 

unique, permanently electrostatic . | > 
thermo-plastic monofilaments. with the help of expanded aluminum 
Grilles are Penmetal expanded 

aluminum. 


OT OTL Tes OTR ee 


— 


MEL. 


Sales appeal of an Electronaire 
filter is permanence . . . and wash- 
ability. Never needs replacing; 
cleans easily in water. 

The retaining grilles won't 
rust . . . can’t ever loosen ... yet 
allow free passage of air and 
water. That's because they are 
shaped from remarkably versatile 
Penmetal expanded aluminum. 


When aluminum is slit and 
stretched to form expanded metal, 
it retains its inherent advantages 
—gains the added features of even 
lighter weight, high percentage 
of open area and greater strength. 
This combination of properties 
offers a tremendous potential for 
product design and improvement. 
Particularly where grilles or 
guards are required. 

So, take advantage of Penmetal 
expanded aluminum in your 
designs and in your selling. But 
first, you ought to have a reference 
copy of bulletin 507 E-M. Write 
today. 


PENN METAL COMPANY, INC. 


General Sales Office: 

40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, 
Philadelphia, Pittsburgh, Chicago, 
Detroit, St. Louis, Dallas, Little Rock, 
Seattle, San Francisco, Los Angeles, 
Parkersburg 


ter 
phit 

Nm 
LAU 


Air Conditioning Unit Grille | ; l MN Fan Enclosure (Atlas Tool 
(Berns Manufacturing Co., ! ANS & Manufacturing Com- 
Chicago, Ill.) : d NON pany, St. Louis, Mo.) 


Railroad Car Air Filter (Farr 
Company, Los Angeles, Calif.) 
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1,500,000 CYCLE : 


SUBMARINE TEST 





A : E 
NO SEEPABE MN 
| from water, oil or coolants 
LONGER LIFE | 
for electrical contacts 





,,?P 


with GOLD/ N) RING 


Button Control V Station Switch 


This test simulated conditions much more severe than 
even the most demanding electrical control service would 
ever duplicate. Without once “coming up for air,” this 
standard GOLD-N-RING 2-unit control switch was im- 
mersed in fluid for more than 338 hours, during which 
momentary electrical contact was made 1,500,000 times 
at the rate of 64 cycles per minute 

This test proved the flexing qualities of the synthetic, 
| oil-resistant diaphragm beyond a doubt. It also pointed up 

where service may . : 


: the "staying qualities" of the extra-large, heavy-duty, 
be severe ... specify E alloy silver electrical contacts. 
GOLD-N-RING P If vou are looking for a switch that is designed and built 
Push Button Control 


to keep on performing long after your machine is installed, 
Station Switches... and be sure you'll find we talk your language 


Ask us to send Catalog ECS-56 —or, better yet, ask a representative to call. 


ELECTRICAL MANUFACTURING DIVISION... 


National Acme 


THE NATIONAL ACME COMPANY o 170 EAST 131ST STREET . CLEVELAND 5, OHIO 





Cost per clamp cut from 51.06 to 58* 


with JaL hot extruded 
cold drawn section 


Red 
area 
shows 
scrap 
loss 
before 
conversion 
to 


extruded 
This manufacturer cut the cost of contact clamps 45% by section 


converting to J&L extruded sections. Previous cost of 
$1.06 per part involved costly milling and scrap loss from 
cold drawn 1%" x 1” flats. 


Here’s how extruded sections can cut your cost: 


. Eliminate machining and finishing operations. 

. Reduce scrap losses almost to zero. 

. Eliminate cost of casting and forging intricate sections. 

. Reduce inventories because extrusions are quickly 

available. 

Investigate this new production technique for your shape 
profiles—within present limits of a design which can be in- 
scribed in a three-inch circle. Available in a wide range of 
carbon and alloy steels. For specialty alloy and tool steels, 
submit inquiry. Get complete details by writing to the Jones 
& Laughlin Steel Corporation, Dept. 409, 3 Gateway Center, 


Pittsburgh 30, Pennsylvania. 
Jl Jones & Laughlin 


STEEL ...a great name in steel 
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New Partis and Materials continued 


onstant speed of 30 rpm 
more than 100 rpm faster thar mpa 
rable diesel Brush ABOE, Inc., 60-07 
39th Ave., Woodside, N. Y. 


Circ'e 25, inside back cover 


Miniature electromagnetic 
clutch... 

normally engaged, is designed for de oper- 
ation, but will perform efficiently on full 
wave rectified ac witho it filtering. Sizes 
with torque ratings ar 00-dia servo 
mounting flange with 2 in.-oz min; 0.7 
dia with 8 in.-oz; 1.000 dia with 16 in 
oz mir; 1.250 dia with 32 in.oz min. 
Available in standard or special units 
Autotronics, Inc., Rt. 1, Box 812, Floris 
sant, Mo. 


Circle 26, inside back cover 


Sensor unit... 

for sorting and counting, responds to 
metallic and most nonmetallic materials 
Within limits, it will detect a -in 
change of position of metallic parts. Can 
also be used for limiting, warning and 
process control and gaging when used in 
conjunction with a controller. Response 


rate is 400 ppm. Output i nominally 


(Continued on page 120) 
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NO ONE FILTER MEETS ALL 
DESIGN NEEDS... 


ond Od, CALD offers you 


5 DISTINCT TYPES OF 
FILTER MEDIA 


* EDGE-TYPE * WIRE-WOUND * SCREEN 


* FIBER CARTRIDGE 
* POROUS METAL 
consider 


vr pe 
AUTO-KLEAN = 


where filter design calls for 


è MICRONIC FILTRATION... 


down to 40 microns 


@ POSITIVE, SELF-CLEANING 
ACTION ...no “down time” 
* SMALL SIZE »lus 
HIGH FLOW RATES... 
12” unit shown here handles 
over 50 gpm 
LOW PRESSURE DROP .. 
less than 3 psi 


All-metal construction, 
carbon o; stainless steel. 
'Two-stage filtration. Lowest cost-per-gallon. 


COMPLETE DESIGN-ENGINEERING SERVICE 


There is a Cuno Field Engineer conveniently located in 
your area. To help you solve your design problems, this 
trained specialist offers you more years of 

experience in removing more sizes of solids 

from more kinds of fluids. 


WRITE FOR EM 


Send now for your free copy of 
C uno Catalog No. SAK-057 con- 


V (8) taining complete engineering & Agr, 

CUNO data. See how this high-per- * uper 
formance filter can help your “aaj 
designs achieve new efficiency. ; 


CUNO ENGINEERING CORPORATION 


20012 SOUTH VINE STREET, MERIDEN, CONN. 
Filtration Engineers in Principal Cities 





New Parts and Materials continued 


let us take over your inventory problem! 


WEL 
Deliely 


4 


5 v dc across a 5-megohm load. Detector 
i is particularly suitable where a light beam 

is not feasible, or where contact with the 

ANY BORE SIZE e ANY MOUNT e ANY STROKE material should be avoided. Dimensions 
ire 44 x 24 in. dia. Available from stock 


Price varies from $45 to $57, depending 

' on purchase quantity. Autron Engineer- 

| n ing, Inc., 1254 W. Sixth St., Los Angeles 
17. 

i Circle 27, inside back cover 


CYLINDERS 


Sounds too good to be true, but 
here's real help for engineers and 
designers who need fast action on 
cylinders. Carter's exclusive key 
type locking design and simplicity 
of parts makes ii possible to ship 
cylinder orders in 24 hours or less! 
Now you can have rugged, depend- 
able, compact quality cylinders 
when you want them. We produce Insulated standoff terminals . . . 
around the clock. Your order is in mount in one chassis hole. The two 
process minutes after we get it. terminals are coaxially held at both ends 


Calais ie spare parts is good of a single Teflon bushing. Available in 
too! Experienced engineers and 
parts stocks are located in 40 3600 to 5500 v. Also in a choice of eight 
different locations in the U. S., EIA-code colors. Sealectro Corp., 610 
Canada and Mexico. Fayette Ave., Mamaroneck, N. Y. 


six standard and stocked types in pin or 


turret-lug styles Nominal ratings are 


Circle 28, inside back cover 


PHONE SERVICE 24 HOURS A DAY 
( Orders tok | day or night. If you need fast service 
call your Carter representative or the plant 
LANSING, ILLINOIS, GRanite 4-3305 or CHICAGO 


BAyport 1.718€ 


Complete Catalog File! 


Complete bound file with ordering 
details for: Air Cylinders; 750 Lb. Hy- 
draulic; 1500 Lb. Hydraulic; Clamp Cyl- 
inders; Air Valves; Built-in Valve Type 
Cylinders. Complete with parts data, Pilot check valves . 
specifications and prices. Send today! for hydraulic installations feature provi 


sions for emergency manual release 


Normally used with hydrauli vlinder 

CARTE CONTROLS INCORPORATED performing lifting or lamping opcrations 
2984 | Bernice Rood * Lonsing, tilinois (Chicege Suburb) The valve locks the vlinder in position, 

preventing pressure loss caused by leakage 


or line rupture. Valves are spring-loaded 
ball-type and the manual release con 


AIR CYLINDERS © HYDRAULIC CYLINDERS © AIR VALVES 
ROTARY ACTUATORS e SPECIAL CONTROLS 


(Continued on page 123) 
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FILE UP TO 3,000 
DRAWINGS IN A 
25" x25" WALL SPACE 


CONVAIR, in San Diego, 
saved 20% on space 
when they installed 
Inter-Lock files 


CIT 


* . Add individual file tubes 
horizontally or vertically 
as needed * Individual indexing 


on file door 


* Cone-shaped opening for 
fingertip removal of drawings SAVE S PACE 


Inter-Lock file tubes can be stacked right to 
the ceiling, or installed around existing files 
... Saving space yet with complete 
accessibility. 


SAVE TIME 


Drawings are easy to file and find . . . with 
indexing right on the file door, and cone- 
shaped front for fingertip drawing removal. 


BZ PROTECT DRAWINGS 
d with dust-proof, light-tight, crush-proof, 
2 and fire-resistant Inter-Lock files. 
W SAVE MONEY 


p t Initial cost is low, and many firms purchase 
* Arrange in any size or shape e File single rolled diewing, : . : indi 
atr nae iaaa roc am I individually rolled = - files m n be 
drawings, or group-roll up to writ en of as supp ies rather than 


T "office equipment." 


PACK MANUFACTURING CO. 
P. O. Box 508, Logan, Utah 


Please send me more information about the Pack Inter-Lock File system. 


Send TODAY for descriptive folder and prices. 

Distributed nationally by 

EUGENE DIETZGEN CO. 
Chicago € New York € Son Froncisco 


New Orleans @ Los Angeles € Pittsburgh 


Name Title 
Firm Name 


Address 
City 


Everything for Drafting Washington € Philodelphio € Milwoukee 
Servering D Printmaking — Deolers in All Principal Cities 


PE 
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300-AMPERE 
CONTACTOR 


IMPERIAL 


4 


íw 


TRACING CLOTH 


They'll be eliminated 
Blows out arc faster. | when you ask 


Speeds operating cycle. e J O H N SO N 
Reduces maintenance, 
Operates quietly. for your 


Lengthens contact life. RUBBER, PLASTIC AND 
Provides horizontal or vertical mechanical SILICONE EXTRUDED 
interlocking. 5 AND MOLDED PARTS 


Combines maximum structural stré ngth 


with minimum weight. Have your problems—heat, cold, color, 
oil resistance, and close tolerance— 
ee i z solved by experts. 

While this mill-type contactor was ao giaa adik bonigi hallis Ar 
specifically designed for starter, ma- designing, compounding and finishing, 


7 ; z ES to your specifications. 
chine-tool and crane applications, it is y P 


Convenience: Branch offices in leading 


finding use in all types of service where cities for personal service. 


severe operating conditions place a 


: Products finished to Commercial and Govern- 
premium on lasting performanc e. ment Specificarions 


Write today foradditional information 


SPECIALISTS IN COMPLICATED SHAPES 


WRITE FOR 
BULLETIN 5005 


ZITTITIT JOHNSON RUBBER COMPANY 


, THE EUCLID ELECTRIC & MFG. CO. FUCLID etti iq iion 
MADISON, OHIO JOHNSON PLASTIC CORP. 


AND FG CO. mADISON. O 
CHAGRIN FALLS. OHIO 
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New Parts and Materials continued 


sists of a screw that depresses ball check 
permitting hydraulic oil to release valvi 
In single and double 1 Is for oil pi 


to 50W psi ort nn Lion 


pt 4, 3 l-in pipe siz Fluid Controls 


1284 N. Center St., Mentor, Ohio. 


Circle 29, inside back cover 


Mobile tubular file 
for plans, blueprints and charts is heavy 
gage steel, finished in grey enamel. Holds 
mtents upright in tiered, circular-tub 
ompartments Stepped bottom mak 
titles visible Each opening is a 24-in 
dia. In 30-file capacity, price is $25; in 
60-file capacity, $35. Stacor Equipment 
Co., 295 Emmet St., Newark 5, N. J. 


Circle 30, inside back cover 


Phantom-ruled vellum . . . 

has grid lines, which aid freehand draw- 
ing, lettering and dimensioning. In print- 
making, grid line disappears completely 
Paper has rag-content bas Controlled, 
uniform tooth on surface takes dense, 
opaque pencil lines that resist smudging 
ind smearing. Frederick Post Co., 3650 


N. Avondale Ave., Chicago 18. 
Circle 31, inside back cover 


Electronic cables 
come as a flat, multiconductor band. Ele 
trical characteristics are said to be uniform 
from piece to piece. In all gages from Ne 
16 to No. 32 AWG and in any number 
of pairs to 4 in. wide. The flat, multi 
onductor band is composed of singl 
magnetic wire, insulated, bonded into a 
ribbon. Conductor ire readily peeled 
> 


ipart. Organic Development Corp., 10052 
Larson Ave, Garden Grove, Calif. 


Circle 32, inside back cover 
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BRAD FOOTE Gears will perform satisfactorily when used in your shop 
—or on equipment you sell to others—because BRAD FOOTE can uncondi- 
tionally guarantee their quality. 


Every manufacturing step from the inception of the original design to 
delivery of the finished gears—including heat-treating—is completely 
controlled —here—in our own plant. 


No one shares our responsibility. 


BRAD FOOTE makes any type of gear—out of any type of material. 
BRAD FOOTE makes speed reducers, transmissions and intricate power 
units. All are famous for long, satisfactory service. 


Why not discuss your requirements with our engineering staff, let us 
make recommendations or quote on your specifications. It can cost you 
much more to settle for less than BRAD FOOTE quality and service. 


1310 South Cicero Avenue » Cicero 50, Illinois 
Bishop 2-1070 * Olympic 2-7700 * TWX: CIC-2856-U 
AMERICAN GEAR & MFG. CO. PITTSBURGH GEAR COMPANY 


Phone: Lemont 920 Phone: SPalding 1-4600 
Lemont, Illinois Pittsburgh 25, Pennsylvania 


subsidiaries 





PRODUCTS 


AIR-CONDITIONING 


New direct-coupled 
engine-compressors 


Built as integrated in-line units with 
Onan engines direct-connected to 
Onan compressors. Compact, per- 
manently-aligned and smooth-run- 
ning. No troublesome belts, couplings 
or sheaves. Onan 4-cycle engines, 
built for continuous duty and long 
life, operate on either gasoline or 
Propane. Optional accessories: bat- 
teries, starters, generators, fans. 


THREE MODELS 


1 to 5-ton capacities 


Series AJ-MC 
5,090 to 15,000 B.T.U./hr 
cap. One-cyl. 4.3. H.P. oir 
cooled Onan 4-cycle engine 
4.32 
pressors, R-12 refrigerant 

Series LK-MC 
10,000 to 30,000 B.T.U. /hr 
cap. One-cyl. 6.8 H.P. oir 
cooled Onon 4-cycle engine 
6.28 or B.64 cv. in 
pressors, R-22 or R-12 r 
frigerant 

Series CCK-MC 
15,000 to 6 
cop Two-cyl 


)nn 12.5 


or 5.10 cv, in. com 


com 


engine. 9.82 
mpressors, R-12 or 


c n 


R-22 refrigerants 


Write 
wide < for 


service folder 


D. W. ONAN & SONS INC. 


3839 UNIVERSITY AVENUE SOUTHEAST 
MINNEAPOLIS 14, MINNESOTA 


124 


CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 127. 


COPPER FOIL-Booklet D-8-R, 8 pp 
Suggests commercial applications of this 
foil and describes properties of sheet cop 
Electrical applications included 
American Brass Co., Copper Foil Dept., 
Waterbury, Conn 


Circle 33, inside back cover 


per 


HEAT EXCHANGERS- Bulletin HT-1^ 
for fixed-bundle heat exchangers; Bulletin 
H-4 for 


heat exchangers, 6 pp. each 


removable-bundk 
Standard di 


mensions, materials, and engineering data 


Machine Co., 


copper-shell, 


are given. Yates-American 
Beloit, Wis 


Circle 34, inside back cover 


PLASTICS PROPERTIES—Chart CDD 
5. Comparative properties of a new poly 
carbonate resin and other thermoplastic 
molding materials are outlined. Includes 
electrical and physical properties, molding 

General Electric Co., 1 
Pittsfield, Mass 


Circle 35, inside back cover 


characteristics 
Plastics Ave., 


METAL POWDER PARTS- Booklet, 16 
pp. Explains the powdered metal process 
Advantages and 
and material 
Metal Prod- 


and how it can cut costs. 

limitations, design factors, 
Reese 

Lancaster, Penna 


specification charts 
ucts Corp., 


Circle 36, inside back cover 


FLEXIBLE COUPLINGS—Bulletin 99, 
4 pp. Describes applications of semifloat 
cutaway and di 
Flexible 


ing shaft couplings with 

l'homas 

Warren, Penna 
Circle 37, inside back cover 


mensional drawings 


Coupling Co., 


LAMINATED PLASTICS-~—Stock list. In 
formation on all clad 
stock. Full details on engraving 
standard sheet stock, rod stock with 
l-in. to l-in 4614 


copper grades in 
stock, 
36-in 
dia. Formica Corp., 
Spring Grove Ave., Cincinnati 32 


Circle 38, inside back cover 


FLOW REGULATORS FOR AIR- 
BORNE FQUIPMENT—Catalog, 8 pp 
Diagrams and charts explain principle of 
operation and how the flow regulators can 
With cross-section and dimen 
sional drawings. Waterman Engineering 
Co., 725 Custer Ave., Evanston, Ill 


Circle 39, inside back cover 


usc d 


PRECISION FINISHES ON METAI 


Brochure, 20 pp Reviews people and 


facilities available for hard anodizing and 
plating problems. With graphs, charac 
teristics and properties 


10647 


Anachrome Corp., 
Garfield St., South Gate, Calif 
Circle 40, inside back cover 


FASTENERS-Catalog, 16 pp 
two fastener tvpes and their driving cy 
cles. Material, heat treatment specs, finish 


Explains 


installation, 
shop practice notes and dimensional data 
ire provided. ‘Typical installations illus 
trated Huck Mfg. Co., 2480 Bellevue 
Ave., Detroit 7 


specs, strength properties, 


Circle 41, inside back cover 


SPEED CONTROLS 
6643 16 pp 
packaged dc adjustable-speed drives. In 
a power-unit-data slide 


Bulletin 
De SC ribes 


GEA 
new line of 
ludes rule for 
calculating case dimensions, housepower, 
speed range, power-unit weight and motor- 
frame Four-color photos and dia 


General Electric Co., Schenectady 


SIZE 
grams 


EN a 


Circle 42, inside back cover 


GEARS—Brochure PG-100, 6 pp. Ranges, 
sizes and types of gears available. Illus- 
trates production steps in manufacturing 
Grant Gear Works, Inc., 154 W. Second 
St., Boston 27 


Circle 43, inside back cover 


HYDRAULIC MOTORS, Constant Dis 
Bulletin A-5205 
General description of motor 
With 


mensional data and performance curves 


placement 
\, 4 pp 


operation 


Piston-typc 


cutaway drawing, di 
Four new sizes for 36 motors are part of 
this line. Vickers, Inc., P.O. Box 302, 
Detroit 32 


Circle 44, inside back cover 


PROTECTIVI 
pp Features, 


COATING- Bulletin, 12 
properties and characteris 
tics of plastic protective coating formu 
lated from silicones and epoxies. With a 
guide for economic selection of coating by 
malyzing coverage, surface life, surface 
preparation, drying time, loss of operating 
time and refinishing cycles. Mono-Seal 
Products, 44 Garden St., Everett 49, Mass 


Circle 45, inside back cover 


MINIATURE RECTANGULAR 
POWER CONNECTORS- Brochure, 6 
pp. Specs, diagrams and general infor- 
mation on Series-250 power connectors. 


(Continued on page 127) 
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Loggers' '"weight-lifter" tests bearing stamina! 


Tossing around logs 6 feet in diameter like toothpicks is no job for 


——Á a softie! This machine has to be built for it right from the start 
Y right down to the bearings. ^nd that goes, too, for the trucks which 
haul these back-breaking giants over the most rugged terrain. Bower 
tapered and straight roller bearings have been engineered for just 
ins such work as this—to last longer, perform better under any road 


or load condition. Painstaking quality control plus basic bearing 
design refinements—like those shown at left—have reduced Bower 
Bearing failure to a practical minimum. Whatever your product, 
if it uses bearings, specify Bower! There’s a complete line of 


TWO-LIP RACE tapered, straight and journal roller bearings for every field of 
INCREASES RIGIDITY 


transportation and industry. 
Two parallel shoulders made integral 
with the outer race, as shown in gray 
above, increase rigidity and durability 
keep rollers in proper alignment. Pre- 
cision-ground rollers and races give BOWER ROLLER BEARING DIVISION 
quieter, smoother operation, FEDERAL-MOGUL-BOWER BEARINGS, INC * DETROIT 14, MICHIGAN 


T 
Yom mo d ROLLER 
dor BEARINGS 
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Let me give you 
this NEW 
fact-packed 
forging guide 


| 

| 

| 
—+-- 

| 

t 

| 


If you buy or specify forgings, write for this fact- 
| packed AmForge book. Its 16 pages show how 
your company can benefit from better AmForge 
research, engineering and control. You'll see that 
all this adds up to the kind of "service" you 
need for production quality and economy. Either 
circle the number on the magazine service card or 
write AmForge, Dept. PE12, 157 N. Wacker Dr., 
Chicago 9, Illinois. 





AMFORGE (as 
DIVISION (ames 


now presenting... 
ee, p g 


gabe] JV 


LARGÉR SIZES CLUTCHES & BRAKES 


Diameters 4" to 122" 


Or fa] S. Same | 
of peck Construc ex | H. 
é Ing in low zi SIZ 
T CT 

< > STAND. | | 
I PAR TS vi 


5 Styles * Clutch Coupling * Electric Clutch « Combination Clutch-Broke 
Electric Brake + Duplex Clutch 


Three Ways Best for Automated Control 


1 Simple Design—exclu 2 Easily Mounted 3 Dependable — extra 

sive diaphragm is only precision ma long life as well as 
moving part, obsoletes chined ready for quick, quiet response 
conventional clutch or mounting, saves due to absence of 
brake made up of nu hours of installa moving ports which 
merous troublesome tion labor can wear and need 
parts repair 


Simplatrol Electric Clutches and Brakes simplify 
and upgrade machines you make or use. Ask 
for recommendations on Simplatrol units. 


Send for new “larger sizes” folder 


implatrol ss aoe 


24-7 SALISBURY ST., WORCESTER, MASS. - 


Representation in Key Industrial Areas 





Product Engineering — December 23, 1957 





Catalogs and Bulletins 


DeJur-Amsco Corp., 4 
Long Island ty N. Y 


rcle 46 


inside Dack 


GERMANIUM COMPONENT 
FIERS 


how to 


RECTI 


Bu tin G 


blower 
blower 


hart 


SPECIAI 
D 


CAMS—B 


INDUSTRIAL-TYPE SELENIUM REC 
PIFIERS—B tin 245A | 


DOUBLI ENVELOPING 
GEARING B CD 


WORK 


tors and 
udi d 


ROTARY SEALS AND VALVES—B 
tin MI D 
ind 


dimensional-data 


pplication 


AU TOMATION—\lanua 
)p \n a t 
rat 

yperat 
[ data 
[ ompute: 
t typi ot 
introductori 
ming fills f 
technique 
operational 
Univa 3 | 

Circle 52, inside back cover 

CONVERSION FACTORS-W all chart 


Reference table speeds up both common 


Product Engineering December 


cle 53, insi 


ROUND STEEL TUBING-] 
Wall A t ta 
)D 


lata 


IRANSFER MATERIALS 


PILOT CHECK . VALVES 


» 56 
GEAR PUMP 


SEALED 
| | 


MINIATURE MOTORIZED DEVICES 


PIPI AND 


STRAIGHT 
SEALS—B 


THREAD 
\dvanta 


COPPER-COATED STEEL WIRI 


Bulletin , )D 


N 
rcle 60 


inside back cover 


RE INDICATOR LIGHTS 


ELECTRONIC 
MOTORS 


COMPONENTS 


ELAPSED 


\ 
\ 


TIME INDICATORS 


» 64 


MODULAR. CABINETS 


TERMINALS AND CONNECTORS 


Ç 


Letterhead Requests Only 


Manufacturers 


literature ask 


nade on Ci 


who publishes foll 


that requests for copies 


I 
mpanvy letterheads 


HOS! 
Hard 


ASSEMBLIES 


win 


AND 


DE 





UNGROUND 
BALL BEARINGS 


For All Industries 


Long life and service are assured you ^ecause — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on R^quest 


KILIAN( MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S.A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 


b (Canada), Ltd. 240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Conn. 
COMPANIES 240 Fleet St. East, Toronto 2B, Ont. - t 


SILICONE Lia 


“ x | 
G RCG uii RUBBER POPPET 


Topped one or two 
holes for attaching 
> Pressure Switch, 
Pressure Gouge or 
Snifter Valve 


"TM AS 
a Siver 


No. 350 
me story 12 f Here's the answer to your 
these two bulletins l i Check Valve problems on submersible 
Small zinc alloy die castings exclusively 


> t£ > "e B y » 

Injection molded tiny NYLON (other plastic) parts — pumps. The apes type rubber px ppe 
xt u s "Io "c ^ 7 

GRC exclusive patented techniques guarantee Zine Alloy 134’, Vo oz is noise less, can't leak, opens easily 

precise tolerances and uniform quality offer Plastic 114”, 03 oz Works in any position. All bronze body. 


broad design flexibility. GRC saves, too, by doing it _ o SIZE! Four sizes, 1" through 2". May be 
è " vantities rom e . . 
n one high-speed operation no trimming 100,000 to millions tapped for one or two side connections 


no assembly, no scrap loss as shown. Used as original equipment 
That's why the BIGGEST PART of our business by many leading pump manufacturers 

is the LITTLE PART in the product you make G a 

Write, wire or phone TODAY for these bulletins g Write or telephone Harrison 3313 

Better still send your prints for quotation. 9 today for Bulletin No. 202. 

GRIES REPRODUCER CORP. 

World's Foremost Producer of Small Die Castings R Z STRATAFLO PRODUCTS, INC. 


159 Beechwood Ave., New Rochelle, New York * NEw Rochelle 3-8600 FORT WAYNE 1, INDIANA 
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Pe 


Golden Rule 


We enter this Christmas season 
with very mixed emotions, with the 
knowledge that the biblical precept 
of “Peace on earth . . .” is still in dire 
peril. All around us are wars and 
rumors of wars, brought closer by 
events of the past twelvemonth. 
Christmas is, of course, particularly a 
Christian holiday, with its deepest 
significance to the followers of Jesus 
Christ. 

Particularly at this season, there are 
those who insist lasting peace can be 
achieved only by general adherence to 
the gospel of Christ. They cite the 
Golden Rule, “Do unto others as you 
would they should do unto vou," as 
the theme of Christianitv and the 
basic formula for better feeling be- 
tween men and between nations. 

It is true that this rule of reciprocitv 
is the greatest ethic of any, because it 
is so all-embracing—but it can be 
traced back long before Christianity. 
It is actually the basic rule under 
which men live together, one that can 
be found in every civilization and in 
every one of the eleven religions that 
exist today. Here it is: 

Buddhism— (Religion of 520 million 
people of Asia. Established 600 B.C. 
"Hurt net others with tha* which 
pains yourself."—Udanavarga 5.18 
Christianity—(Religion of 605 mil- 
lion people of Europe, Asia, America, 
Begun A.D. 30) 

“All things whatsoever ye would that 
men should do to you, do ye even so 
to them: for this is the law and the 
prophets.” St Matthew 7.12 
Confucianism—( Religion of 400 mil 
lion Chinese, Koreans and Manchuri 
ins. Established 600 B.C 

"Is there any one maxim which ought 
to be acted upon throughout one's 
whole life? Surely the maxim of lox 
ing-kindness is such—Do not unto 
others what you would not they should 
do unto you." Analects 15.23 
Hebraism (Religion of 16 million 
Jews, half in Europe, a quarter in the 
U.S., others elsewhere (prewar figures 
Founded 1300 B.C 

“What is hurtful to yourself do not to 
your fellow man. That is the whole of 
the Torah and the remainder is but 
commentary. Go learn it." Talmud 
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Hinduism— ( Religion. of 300 million 
people, principally in southeastern 
Asia and Southern Africa. Established 
about 3000 B.C.) 

“This is the sum of duty: do naught 
to others which if done to thee, would 
cause thee pain.” Mahabharata 5.1517 
Islam (Religion of 300 million Mo 
hammedans in Arabia, Africa and 
southern Europe. Est. A.D. 622 

“No one of you is a believer until he 
himself.” Traditions 
Jainism 


loves for his brother what he loves for 
] 


( Religion of 1.45 million 
East Indians. Prehistoric in origin 
"In happiness and suffering, in joy 
ind grief, we should regard all crea 
tures as we regard our own self, and 
should therefore refrain from inflicting 
upon others such injury as would 
ippear undesirable to us if inflicted 
upon ourselves.” Yogashastra 2.20 
Shinto— ( Religion of about 17 million 
Japanese. Prehistoric in origin) 
"Do not forget that the world is one 
great family." Negative precept 5 
Sikhism—(Religion of 5.7 million 
East Indians. Established 1500 A.D 
“As thou deemest thyself so deem 
others. Then shalt thou become a 
partner in heaven.” Kabir 
l'aoism Religion of an unknown 
number of Chinese, Koreans and Man 
churians. Established 600 B.C 
“Regard your neighbor's gain as yout 
own gain: and regard your neighbor's 
loss as your own loss.” T'ai Shang Kan 
Ying P'ien 
Zoroastrianism— ( Religion of 125,000 
East Indians and Persians. Established 
600B.C.) 
"That nature onlv is good when it 
shall not do unto another whatever is 
not good for its own self." Dadistan-i 
dinik 94.5 

So we see that Christianity 
Iden Ruk 


it is fundamental in the hearts of all 


ilone in advocating the G 


people everywhere. Our effort in the 
days to be thus should not be to force 
others to think as we think, but to 
realize that each of us, regardless of 

eed, must do more than repeat the 
Golden Rule. We must practice it 

Then, and then only can we achieve 
peace m earth among men of good 


will.’ —EJT 
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MODERN 
ELECTRONIC 


ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 


CONTROL 
1/100 — 10 H. P. 


Modern industrial elecironic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled "Thyratron" 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or “Servo 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and o minimum of 20 
to 1 in others 


DIV, of ion DEVICES, loc. 
4 Godwin Ave., Paterson, N. J. 


ARmory 4-8989 





DESIGN ABSTRACTS 


Curve Fitting 


Systematic approaches to fitting of 
umercal data gath from t 


urvess OT observation Dasc« on 


iithmetic and geometry are dis 


cussed. Reasons for choosing between 


traaghtline, exponential, hvperboli 


urves and procedures for application 


to data are given. Type 


of equation 
i 


others fo: 
parabolic ind. — logarithmi 


discussed are typical of 


which g 


ll es would be used 


Abstracted from Curve Fitting by T. R 


Hoffman, Allis-Chalmers Electrical Review, 3rd 
Quarter 1957, Milwaukee 1 


ABC Conference on 
Drafting Practice 


This latest in the series of conferences 
between American, British and Can 
dian delegations to set up common 
tandard in drafting practices wa 
held in ‘Toronto i Septemb« A] 

s group s worl 

three. countrk 
ire ilmost nt int hangcabk 
lhis group of articles di 
of the 


ribing some 
proceedings include following 
Area. of Agreement and Dis 
wreement in Drawing Standards of 
USA, UK and Canada; True Positions 
m Drawing Maximum Material 
Condition Drawing Geometric 
l'orms 

Abstracted from Magazine of Standards 


Nov. 1957, ASA, Inc., 70 E. 45 St., New York 
17 


What's in The Literature 


Ihe vice-president for research of one 
of this country’s large corporations is 
quoted as saying If a research job 
costs less than $100,000 it is cheaper 
for us to do it than to find out if it 
has been done before and is reported 
in the literatu Ihe author con 
trasts this with the situation 20 to 25 
vears ago, When a steel company could 
issign a new staff member at $200 a 
month to a literature-searching prob 
lem. ‘Ten days to a month later, at 
i cost not exceeding $200-300, a com 
plete summary could be expected. 
Ihe change is reported to be a 
sult of the increase in output of tech 
nical literature. (the. Engineering. In 
dex prepared 27,000 abstracts in 195¢ 


130 


alone), lack of technical manpower, 
distaste for this kind of work 


CK ised salaries of such per 


ind in 


onnel 

three pronged attack is proposed de 
velopment of uniform indexing svstem 
based on scientific principles, classifi 
cation svstem permitting rapid cod 
Ig, d machine-basec tem of locat 
ing and retrieving coded references 
Brief descriptions of ASM’s activities 


ilong these lines is given 


Abstracted from "What's in The Literature? 
by Frank T. Sisco, Engineering Foundation 


Metal Progress, Oct. 1957, 7301 Euclid Ave 
Cleveland 3 


Limited End-Float 
Couplings 

Ivpes of equipment in 
limited end-float of hafts 


bearing damage are di 


coupled 
n IU 
be together with Iu Avail 
ble limited coupling inalyz 
ind application to various equipment 


liscussed 


Abstracted from “Solve Axial Thrust Prob 
ems with Limited End-float Couplings by 
E. B. Mills and J. E. Peterman, Allis-Chalmers 


Electrical Review Third quorter 1957, Mil 
waukee 1 


Ac Equipment for 
Variable-Speed Drives 


Advantages of these induction-fr 


quency converter systems are given 


ind methods of application to variou 
tvpes of drives are discussed. Power 
plotted 
Methods of providing feedback con 


to and from converter shaft is 


trol are describd 


Abstracted from 
Using Ac Equipment 


Variable Speed Drives 
by Harlan S. Neuville 
Allis-Chalmers Electrical Review, Third quarter 
1957, Milwaukee 1 


Directionally 


Reinforced Plastics 

his article, the first of a series, dis 
usses tvpical applications of direction 
ally reinforced plastics, composed of 
oriented filaments in a. plastic com 
pound. Mechanical properties and the 
factors governing them arc discussed, 
ind tables and curves are included. 
Abstracted from "Design and Fabrication 
with Directionally Reinforced Plastics, by 
A. C. Donaldson and R. B. Velleu, Minnesota 
Miring and Mfg. Co., Modern Plastics, Oct 
1957, 575 Madison Ave., New York 22 
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MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y. 
Atlas Foundry Co., Detroit, Mich. 
Banner Iron Works, St. Lovis, Mo. 
Barnett Foundry & Machine Co., 
Irvington, N. J, 
Blackmer Pump Co., Grand Rapids, Mich. 
Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 
Compton Foundry, Compton, Calif. 
Continental Gin Co., Birmingham, Ala. 
The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa, 
Crawford & Doherty Foundry Co., 
Portland, Ore. 
Empire Pattern & Foundry Co., Tulsa, Okla. 


Florence Pipe Foundry & Machine Co., 
Florence, N. J. 


Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg. Co., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundry Co., Chicago, III. 
The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 
Hardinge Company, Inc., New York, N. Y. 
Hardinge Manufacturing Co., York, Pa 
Johnstone Foundries, Inc., Grove City, Pa 
Kanawha Manufacturing Co., 
Charleston, W. Va. 
Koehring Co., Milwaukee, Wis. 
Lincoln Foundry Corp., Los Angeles, Calif, 
Palmyra Foundry Co., Ine., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohlman Foundry Co., Inc., Buffalo, N. Y. 
The Prescott Co., Menominee, Michigan 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 


Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Industries, Inc., Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Roger Mfg. Co., Denver, Colo 
Valley Iron Works, Inc., St. Paul, Minn 
Vulcan Foundry Co., Oakland, Calif. 
Dorr-Oliver-Long, Ltd., Orillia, Ontario 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


Send for 
your free 


single copy 


This handy Meehanite Wheel Chart 7G 
contains complete physical specifications. 


Write today to Meehanite Metal 
Corporation, Department 7G, 
714 North Avenue, New Ro- 
chelle, New York. 


MEEHANITE® 


December 2* 
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Rigidly controlled Meehanite metal assures uniform 
physical properties in all sections of complex castings. 


This extremely complex Meehanite 
casting was made in large quanti- 
ties for use in the production of 
military tanks. Every casting had 
to be completely free from defects 
in order to pass exacting inspec- 
tion standards and uniformly high 
physical values were required, de- 
spite a number of intricate sections 
which varied from 1⁄4” to 2” in 
thickness. 


Meehanite metal may be poured 
in both heavy and light sections, 
minimizing the danger of draws, 
shrinks, openness of grain and vary- 
ing physical properties. Containing 
a controlled quantity of graphite 


in a pearlitic matrix, Meehanite 
castings shrink 50% less than steel 
during solidification, hence elimi- 
nating casting strains, warping and 
cracking. 


The uniformity and control of the 
microstructure of Meehanite cast- 
ings results in high strength, im- 
proved wear resistance, excellent 
vibration damping, dimensional 
stability, good machinability and 
many other engineering advantages. 


For more information write today 
for a free copy of the Meehanite 
Wheel Chart M-6 which contains 
complete physical specifications. 


— 


Effect of increasing casting dimension on 
tensile properties of Meehanite castings. 


l— À 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL" 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, 


NEW ROCHELLE, 


NEW YORK 





Perhaps 


SUPERIOR Powdered Metal Parts 


CAN CUT Your COSTS IN HALF, TOO! 


T Greater 
Uniformity 


Higher 
Strength 


AUCI 
Finish 


Complicated 
Shapes 


Less 
Machining 


Material 
Saving 


Costs 
Slashed 


Performance 
Bettered 


: 
eae 
CUT COSTS. NOT PARTS 


Superior Powder Metallurgy often makes possible 
tremendous savings. Parts virtually impossible with 
other materials are easy with this method. Note the 
other advantages listed above and then... tell us what 
your job or problem is, preferably via blue print or 
drawing. Perhaps we can cut your costs in half, too. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE * CLEVELAND 5, OHIO 


i 


NEW 
BOOKS 


Design of Linear 

Feedback Controls 

GEORGE C. NEWTON, JR., LEONARD 
A. Goutp and James F. Kaiser, Mas- 
sachusetts Institute of Technology, 
64 x 93 in., 419 pp. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave. New York 16. $12. 

In this book the approach to con- 
trol-systems design is based on apply- 
ing the methods of mathematical an 
alysis to idealized models, which rep- 
resent physical equipment. Taking as 
their starting point the system speci- 
fications, the authors include descrip 
tions of the input, the disturbances, 
and the desired response. A state- 
ment of the basis on which the system 
performance will be judged is also in- 
cluded; this is in the form of a per- 
formance index. The design objective 
is to minimize (or maximize) the 
chosen performance index. Analytical 
design theory as given here is a presen- 
tation of the ways to reach this ob- 
Jective. 

Included is a comprehensive dis- 
cussion of the analytical design pro- 
cedure for two performance indices. 
For systems subject to transient input 
signals, the integral-square error is used 
as a peformance index. For stochastic 
input signals, on the other hand, the 
mean-square error is used. Appendices 
are included. 


Air Conditioning 

Wirriss R. Woormicu, Univ. of 
[Iexas, and Wirris R. WoornicH, 
Jr., 6 x 9 in., 384 pp. Published by 
[he Ronald Press Co., 15 E. 26th 

t., New York 10. $7.50. 

This textbook, designed for the use 
of engineering students, professional 
engineers and architects, is organized 
into four parts. Part I is devoted to 
the general thermodynamics of air con- 
ditioning and to problems of system- 
load determination and design includ- 
ing: basic thermodynamics and the 
thermodynamics of gas-vapor mixtures; 
development of the psychrometric 
chart and psychchrometric processes; 
basic physiological facts upon which 
air-conditioning design necessarily de- 

(Continued on page 133) 
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New Books continued 
pends; heat transfer, with considerable 
emphasis placed on cooling by night 
radiation and on the influence of 
structural mass in establishing either 
greater or less “livability” through 
transient diurnal effects; load evalua- 
tion for heating, and for cooling. 

Part II consists of chapters on fuels 
and combustion involving boilers, radi 
ators and convectors; steam, hot water, 
warm air, and radiant panel heating 
systems. Part III covers types of re 
frigeration, including cooling by iced 
air and by evaporation. Part IV deals 
with piping design, air distribution, 
automatic control] and instrumenta 
tion, sound control and air contam 
inant control. 


Documentation and 
Information Retrieval 

J. W. Perry and ALLEN KENT, 6 x 9 
in., 156 pp. Published by Interscience 
Publishers, Inc., 250 Fifth Ave., New 
York 1. $5. 

During recent years, professional 
men in various fields have been con- 
fronted with problems in making eff- 
cient use of recorded knowledge. In 
science and technology, for example, 
publication rates have maintained a 
record-breaking pace, particularly since 
the eonclusion of World War II. The 
practical necessity of coping with in- 
formation problems has resulted in 
much time and effort devoted to de- 
veloping new methods and techniques. 
This book discusses the mathematical 
formulation of basic principles, to 
gether with cost analysis of procedures 
and operations leading to the develop 
ment of information 
firm engineering basis. 


systems on a 


ENGINEL RINC 


DL em 


"Let me talk to cost-accounting 
you a memo pad!” 


I'll get 
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blindly ! 
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Prove by comparison tests 
that Parker 0-rings 
seal better, last longer 


Comparison tests will prove it. 
fou can’t see the difference. You 
can’t feel it. But in use, Parker 
O-rings seal better, last longer. 
Why? 


are precision-molded of superior 


Because Parker O-rings 


compounds developed by exhaus- 
tive research and experimentation. 
From Parker, you get the right 
O-ring for your specific application. 

These trouble-free, leakproof 
seals are carefully evaluated for 
elongation, tensile strength, com- 
pression set ratings, resistance to 
oils, fuels, chemicals and tempera- 
ture extremes. Whatever your re- 
quirements, Parker can supply the 
O-rings you need. 


Parker O-Lube is especially formulated 
for lubrication requirements. 


PARKER RUBBER DIVISION, Section 526-CC, 


Parker-Hannifin Corporation, 
17325 Euclid Avenue, Cleveland 12, Ohio. 
1538 South Eastern Ave., Los Angeles, Cal 


Please send O-ring Size Catalog No. 5701 


O-Lube Catalog No. 5840 
NAME TITLE 
COMPANY 
ADDRESS 


CITY 


PARKER RUBBER DIVISION 


arker Hannifin. 


creative 


leader in 


fluid systems 





ITS FREE! 
Pocket-sized for Ready Reference 


Contains newest information on commercial 
tolerances for welded steel tubing, charts for cold 
rolled steel, hot rolled steel, cut lengths, rounds, 
squares and rectangulars, in easy-to-use form. 
EVERY ENGINEER, DESIGNER AND 

PURCHASING AGENT SHOULD HAVE ONE. 
SEND FOR YOUR COPY TODA Y! 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


Rome Manufacturing Company Division 
Box 111 Rome, N. Y. 


sbould bave tbese 
2 new catalogs: 
1—REVERE ALUMINUM, 
BRASS AND COPPER FORGINGS 
2—REVERE WELDED STEEL TUBING 


tat! 


. even without Henrite brushes. 
But if you have noise problems "up 
here” in your plant, and if poor 
commutation is a sore spot with 
you, then you'll want Henrite resin 
bonded brushes. Long accepted as 
one of the best for quietness, 
Henrite carbon and graphite brushes 
are used by the world's leading 
appliance, electrical and automotive 

manufacturers. Our complete 
engineering facilities have 
helped them solve their noise 
problems. We'd like to help 


you solve yours. 


WRITE FOR OUR LATEST OMPANY 
CATALOGUE DESCRIBING OUR RUBBER 
PRO DUCTS DIVISION AND OUR CARBON 
AND GRAPHITE PRODUCTS DIVISION 


BE RIGHT- oe 


3» Address Department P-6 


HENRITE PRODUCTS CORPORAYION è IRONTON, OHIO 


* e" ; 


VELLUMOID 


VELLUMOID 
for Vital 
Sealing Jobs 


Because of Vellumoid’s long ex- 
perience in manufacturing the 
exact gasket for so many various 
jobs, design engineers specify 
Vellumoid Materials to be sure. 
The Vellumoid sales engineer in 
your territory will gladly work 
with your design group to be 
sure you get the correct gasket 
every time. 


Specify Vellumoid Materials 
for a perfect seal! 


THE VELLUMOID COMPANY 
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OUR READERS 
SAY 


Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St, New York 36, N. Y 


Rebuttal to Mr. Amann 
on the "Salary Problem" 


‘To the Editor: 

[his concerns a letter to vou from 
Mr. Joseph Amann (Nov. 25, p. 189) 
of the Engineers and Scientists of 
America, regarding ‘ny letter on “The 
Salary Problem.” 

Mr. Amann apparently has con 
cluded that my letter (Oct. 14, p. 195 
favored keeping engineers in ignorance 
Of salaries so that management can 
work quietly to the engineers’ detri 
ment. I am truly surprised that he 
could have drawn such an erroneous 
conclusion. Also, he is apparently un 
aware that the dav of such unwise 
management practices is long since 
past 

loday' s modern company, depend 
ent upon research and development for 
its future existence, cannot possibly 
hope to maintain a satisfactory com 
petitive position by such policies. In 
stead, all those companies which come 
within my own experience have dili 
gently worked to maintain their salary 
structures up-to<late and in keeping 
with the national and local picture, to 
the end that an engineer can have the 
utmost confidence in the company’s 
fairness 

Now, as to the salary differentials 
mentioned by Mr. Amann, it seems to 
me that there are only two real rea 
sons for considerable differentials 
These are: (1) years of experience; 

level of responsibility. It certainh 
should be possible for an exceptional 
man to be promoted rapidly to higher 
levels of responsibility, and thus gain 
greater rewards. But for men of simi 
lar levels of responsibility and experi 
ence, any salary differentials should be 
minor, or entirely nonexistent. Even 
though everyone knows that salaries 
are things not to be discussed, know] 
edge of nonjustifiable differentials al 
wavs seems to come out, and is certain 
to cause lack of confidence 

Another point which Mr. Amann 


(Continued on page 137) 
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CLUTCHES 
Provide 


LESS SIZE 


Because ROCKFORD Morlife Clutches handle double the 
amount of torque handled by ordinary friction clutches, 
they enable design engineers to reduce the effect of 
centrifugal force developed by modern, high-speed 
engines. By cutting down the required diameter of the 
clutch, they reduce weight. By insuring better heat dis- 
posal, they multiply the clutch's work-life. \While your 
next model is in the planning stage, it will pay you to 
investigate how this new type clutch will improve the 
operation and eliminate 909/, of the clutch service re- 


quirements of your product. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of -— applications. Furnishes 

dimensions and complete 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 


Small 
Spring Loaded 


Automotive 
Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Light 
Over Center 


Power 
Take-Offs 





V-BAND 
COUPLINGS SIMPLIFY TUBING, 
PIPING SYSTEM DESIGN 


Let Marman simplify design of fluid systems 
requiring frequent disconnection of tubing, 
sealing of containers or assembly of pipe and 
tubing in confined spaces. Marman V-Band 
Couplings are available in standard styles, 
or in your choice of size, material, and latch 
assembly. Mail the coupon below for full 
design information in Catalog Section 40, or 
outline your requirements for Marman engi- 
neering assistance. 


KK id. - QN 
O, —— p le 


High strength T-bolt latch for 
compact, permanent-type 
connection 


“Quick Coupler” latch for 
fast connection and discon 
nection of tubing. 


Marman Products are Covered by U.S. and Foreign Patents and Other Patents Pending 


INDUSTRIAL SALES DIVISION 


11212 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 
IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 


Please send Catalog Section 40 on Marman V-Band Couplings for tubing 
and piping 


Name 
Title 


Company 





When SINKO molds 
parts for you, such as 
this Cutler-Hammer 
Switch Cam, your 
savings in many 


COVER 


COST OF 


*Cam is molded 
of long - wearing 
Dupont ZYTEL 


MOLD 


And on reruns the unit cost of your molded parts is 
certainly brought down to a minimum. 


Is it any wonder then why leading manufacturers 
throughout the country look to us for many of their 
precision molded parts. And if we can satisfactorily 
supply their needs, there's no reason why we can't 
do the same for yov. 


Write us TODAY for Brochure describing our full 
list of services! 


WE MOLD ALL THERMOPLASTICS — 2 TO 175 OZ. 


e; SINKO MFG. & TOOL CO. 


ce r 7310 W. WILSON AVE. E CHICAGO 31, ILLINOIS 


Offices in principal cities throughout the United States 


A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the "WHY and HOW 
booklet." 


McGraw-Hill Publishing Company, Room 2710,. 
330 West 42nd St., New York 36, N.Y. 


Product Engineering — December 23, 1957 





Our Readers Say. continued 
apparently fails to understand is that 
engineers themselves are members. of 
the management team. In independ 
ent and responsible action, an engi- 
neer daily makes decisions which in- 
fluence his company's future. These 
decisions must be extracted from a 
continual] welter of conflicting data, 
and be resolved to the common com 
pany good. Surely this is in the high- 
est tradition of professional endeavor, 
and flourishes best in an atmosphere 
of mutual trust. 

Again I underscore my original 
point. In the mind of the engineer 
studying a national salary survey, 
there is always the question, “Where 
do I fi?" And there is no real wa 
for him to know. He certainly sees 
that some people of his age bracket 
make far more than he does, and can 
not possibly know how that man re 
lates to him in degree of job responsi 
bility. 

Such a man may be managing a 
thousand people, for all he can tell 
Hence, unless some practical way can 
be found to express all the facts, and 
gain the “complete understanding” 
Mr. Amann refers to, we are better off 
without publishing such surveys 

Joun D. KEMPER 

Asst. to vice-president—Engineering 

Marchant Calculators Inc 
Oakland, Calif. 


Dash, not Dot 
Makes Big Difference 
To the Editor: 


That was excellent editorial treat 
ment Propuct ENGINEERING gave us 
in the Nov. 18 issue on our new bel- 
lows-type flowmeter. Unfortunately, 
an error crept in which our engineer- 
ing department considers somewhat 
serious. In rewriting our story, you 
state that the flowmeter is available in 
15 ranges from 0.20 to 0.400 in., using 
a decimal point where one was not 
used originally. (The ranges should 
read 0 to 20 in.; to 0 to 400 in.) It 
is easy to understand how such things 
happen, but if this can be corrected, it 
would be greatly appreciated. Also, in 
referring readers to the address, it 
should be Brown Instruments Div., 
Wayne & Windrim Aves. Philadel- 
phia 44, Penna. — GEORGE STAUTER 

Public Relations Dept. 
Minneapolis-Honeywell Regulator Co. 
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Generated clutch 
held at close tolerance 
in relation to P.D. of 
spline and helical gear. 


4 
i 
i 
$ 


Helical gear 
ground and polished 


to #24 micro-finish. 


elays, costly rejects, failures in use. 


with your customers . . 


Involute spline, 
precision tolerance, 
uniform throughout, 


burr-free finis! 


Threads ground to class 4 


precision tolerance. 
Close tolerance held between 

, a » 
thread and P.D. of helical gear 


DON'T GAMBLE WITH 
GEAR PERFORMANCE 


Y know that gambling with gears can cost you money — production 
d 


You don't want to take chances 
. they expect day-in, day-out performance from 


your machines. Your performance guarantee can be Perkins custom-cut 
gears ... precision gears made to your exact specifications. Perkins 52 
years of gear-making know-how, extensive facilities and equipment, and 
rigid production controls assure uniform tolerances throughout . . .p/wsa 


consistent micro finish. You get 
perfect meshing and full capacity 
from every gear. Many leading 
manufacturers — Sikorsky, Stanley, 
Universal Winding, for example — 
rely on Perkins for top-quality 
gears, gears that cost less in the 
long run. Ask us to quote on your 
next gear requirement. Then judge 
for yourself. 


een 


YOURS ON REQUEST 
Folder illustrating 
gears Perkins has 
made — face gears, 
generated and curvic 
clutches; bevel, spiral, 
helical and spur gears; 
ratchets, sprockets 
and ground thread 
worms — from all 
materials. Includes 
Perkins facilities for 
producing various 
gear types and sizes. 
Write today 


RKINS 


MACHINE 


Dept.22,West Springfield, Mass. 
Telephone: REpublic 7-4751 


AND GEAR CO. 





FOR 
POWDERED 


T pte 
ar 


One company can offer you 


complete 
metal powders service 


Metals Disintegrating Company, the world’s 
largest manufacturer of finely divided metals, 
has the background and experience to help you 
in any phase of powder metallurgy. We can 
supply virtually any metal or alloy in a wide 
range of particle sizes and in lots of up to 
40,000 pounds. 


MD Metal Powders are consistently uniform. 
Parts manufactured from them meet the most 
exacting specifications. 


Metals Disintegrating Company invites you 
to write for more specific information on your 
particular application. 
METALS 
INE 
DISINTEGRATING 


COMPANY, inc. 


GENERAL OFFICES: Dept. N, Elizabeth B, N. J. 





IF THIS I$ YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS IS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 


This service is available through ad agencies. 
Write € Phone — 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


EMPLOYMENT 


ELECTRICAL ENGINEERS 
$10,000-$18,000 


Urgently need engineers with experience radar 
systems, hydraulics, servos, counter measures, and 
high speed rotating equipment. We have four top 
positions in these categories Company clients 
assume al! employment expense 


MONARCH PERSONNEL 
28 E. Jackson Blvd Chicago 4, Illinois 


REPLIES (B 
» Th 
EW YORR 
CHICAGO 


SiN FRANCISCO 


SELLING OPPORTUNITY OFFERED 


Specialty Bearing Manufacturer needs sales 
reps for expanding iles program. Well es 
tablished quality firm. Key territories open 
Ann Arbor Bearing S15 Wildt Ann Arbor 
Mich 


POSITION WANTED 


Research Engineer wants responsible position 
small or medium size manufacturer Three 
years Research Engineer, six years Chief 
Test Engineer BSME. Will relocate. PW 


6761, Product Engineering 

SELLING OPPORTUNITY WANTED 
Additional Line Wanted—Mfg's agency for 
Chicago & Midwest want product or item for 


OEM or Industrial Accts; 15 yrs sales eng 
exp; reply to RA-6716, Product Engineering 
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PRESS 
PREVIEWS 


New Powder Metal Lab 


| J. Stokes Corp.. Philadelphia 
has formally opened its new 580.000 
powder-mcetal - research - and develop 


ment lab. It provides the company with 


lar 


tics for improving powder-metallurg: 


ger and more comprchensive facili 


techniques and widening their use in 
industi | he lab I5 equipped with 

full range of standard production-typ 
powder-metal presses, with operating 
pressures running from 4 to 200 ton, 
is well as mixing and blending equip 
ment, a controlled-atmosphere sintet 
ing furnace, and complete equipment 
for testing the metallurgical proper 
tics of finished powder-metal parts 
It it staffed by fulltime experienc: 


powder-metal specialist 


Federal Pacific Electric 
Establishes New Labs 


l'esting and development faciliti 
for new and existing products hav 
been expanded at Federal Pacific 
| lectric Co. 

[hese new research facilities wil 
expand and suppl ment investigations 
regularly conducted in other compam 
lab sections at Newark, N. J., Scran 
ton, Penna. and San Francisco, and 
in private laboratories both here and 
ibroad 

Research and development now 
falls into three principal areas: engi 
neering research on distribution prod 
ucts rated at 600 v and below: re 
search on — medium-voltage, high 
power equipment rated at 600 to 
15,000 v; and investigation into vari 
ous high-voltage phenomena and their 
effects on the companv's line of heav: 


apparatus 
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from a handful to a carload... 


offers you 
complete wire cloth 


fabrication facilities 


From giant retaining screens for catalysts or filter media to small 
strainer assemblies for Diesel engines, fabrication of wire cloth 
parts to a wide variety of demands is a daily operation at Cam- 
bridge. Whatever your needs . . . filter leaves, strainers, sizing 
Screens, retaining screens . . . you can rely on Cambridge for 
quality and prompt service. We'll work from your prints or draw 
up prints for your approval. 


IF YOU BUY WIRE CLOTH IN BULK, Let us quote on your next order 


for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
stock on large or smali orders from the most under "Wire Cloth" in your 


frequently used types of cloths . . . from the classified telephone book. Or, 
finest to the coarsest mesh. ot a 
and stock list giving 
full range of wire 
assured by individual loom operation and cloth available. De- 
careful inspection just before shipment. scribes fabrication fa- 
cilities and gives use- 
ful metallurgical data. 


we can give you immediate delivery from 


Accurate mesh count and uniform mesh size are 


The Cambridge Wire Cloth Company 


[ WOVEN WIRE | | | WIRE DEPARTMENT P, 
CONVEYOR +--+ CLOTH CAMBRIDGE 12, 


BELTS {tT FABRICATIONS MARYLAND 


to 
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Actuators 
Mechanical 
Air Motors (see Motors 


Bars 
Metal 
Bearings 


Bail 4, 44, 


Miniature 
Needie 
Roller 
Belts, V 
Bolts 
Brakes 
Electric 
Brass 
Bronze 
Brushes 


Cam Followers 
Carbon 
Carbon Parts 
Castings 
Chemical Treatments 
Clutches 
Electrical 
Mechanical 
Pneumatic 
Coatings " 
Cold Headed Parts 
Compressors 
Connectors 
Hose 
Tube 
Contactors 
Controls 
Electrica! 
Electronic 
Hydraulic 
Pneumatic 
Copper & Copper Alloys 
Couplings 
Hydraulic 
Mechanical 
Cylinders 
Hydraulic 
Pneumatic 


Die Castings 

Drafting 
instruments 
Supplies 

Drives 
Right-Angle 
Variable Speed 


Engines 

Expanded Metals 

Extrusions 
Metallic 
Non-Metallic 
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4, 29, 44, 
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105, 113, 
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128 
54 
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125 
37 
111 
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103 
134 


105 


4th Cover 


134 


52, 130-131 


115, 
112, 


110, 
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112 


126 
135 
115 
142 

30 
124 


136 
136 
122 


33-34 


129 
120 
120 
103 


136 
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120 
120 


Index of 


PRODUCTS ADVERTISED 


In This Issue 


Fabricated Plastics (See Plastics 
Fabricated) 

Fabricated Steel (see Plate, Fabri 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 

Fibre 

Filters 
Hydraulic 

Fittings, Hose, Pipe & Tube 

Forgings 


Furniture, Engineering Dept 


G 


Gaskets 134 
Gear Motors (see also Motor Re- 
ducers) 8, 108 
Gears 1, 108, 123, 137 
Graphite 4th Cover 


Laminated Plastics see Plastics, 
Laminated) 
Lubricants 


Lubricating Equipment 


12-13, 142 
2nd Cover 


M 


Metal Bonded to Plastic 
Metal Powder 
Moldings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Starters 
Motors, A-C 
Fractional 25, 107 
Integral 25, 107 
Motors, Air 110 
Motors, D.C 
Fractional 25, 107 
Integral! 25, 107 
Motors, Hydraulic 32 


33.34 


Packings T C 
Plastic Parts 122, 128, 136 
Plastics a 122 
Plastics Fabricated 136 
Plastics Laminated 24 
Powdered Metal Parts 4th Cover 
38, 132, 138 
Power Take-offs 135 
Production Machines & Processes.... 48 
Pumps 
Liquid (2E SUN 
Vacuum . 110 


Ratchets 
Relays 
Reproduction Equipment 
Reproduction Supplies 
Rod Ends 
Rods 

Metallic 91, 
Rubber " — BÉ 
Rubber Parts 3rd Cover, 122, 
Rust Proofing 


33.34, 
22.23, 


Screw Fasteners e 109 
Screws 111 
Screw Thread Inserts . 109 
Seals 3rd Cover, 133 
Shapes, Rolled Formed ... 
Sheets 
Metal oe . cbekee oe 
Specialty Fasteners (Pipe 
Special Cold Headed Parts, 


e 2, 27, 103 
Hangers, 
etc.) 30 
50, 111 
Speed Reducers 108, 123, 135 
Splines ` a — 
Springs . 14-15 
Sprockets v». 22 
Steel 
Alloy 20.21 
Coated oom, 34 
Stainless ...00, 27, 38 
Strip, Metallic eee . 46 
Structural Forms & Shapes... 


91 
Switches 42, 117 


Thermostats 
Timers 
Tracing Cloth 
Tracing Paper 
Transmissions 
Tubing 
Seamless 
Welded 


Valves 
Air -—— Tr *"T 
Hydraulic , 49, 114, 120, 128 


w 


Washers 
Washers (see Packings) 
Welding 
Equipment 
Wire .... 
Wire Cloth 
Wiring Devices 


Zinc Coated Sheets 
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AMP, Inc 96 
Adams & Westlake Co 94 
Aetna Ball & Roller Bearing Co 113 
Airborne Accessories Corp 114 
Allegheny Ludium Steel Corp 52 
Allen- Bradley Co 33-34 
Allied Research Products, Inc 112 
American Smelting & Refining Co 91 
Amforge Div., American Brake Shoe 

Co. 126 
Armco Steel Corp 2 


Associated Spring Corp 


Bower Roller Bearing Div., 
Mogul-Bower Bearings, Inc 

Bridgeport Brass Co 

Charles 


Federa 


Bruning Co Inc 
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Cambridge Wire Cloth Co 139 
Carter Controls, Inc 120 
Celanese Corp. of America, Chemical 

Div. 12-13 
Century Electric Co 107 
Cone-Drive Gears Div., Michigan Tool 

Co. a . 108 
Continental Screw Co 111 
Crucible Steel Co. of America 30 
Cuno Engineering Corp., Super Auto- 

Klean Div 119 
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Denison Engineering Div., American 


Brake Shoe Co 


Eaton Mtg. Co., Automotive Gear Div 
Euclid Electric & Mfg. Co 


F 


Fairbanks, Morse & Co . 25 
Farval Corp. 2nd Cover 
Federal Mogul Div., Federal-Mogul- 
Bower Bearings, Inc 38 
Fellows Gear Shaper Co. 48 
Foote Gear Works, Inc., Brad 
Formed Steel Tube Institute 36 
Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co 41 


G 


Gast Mfg. Corp 
Gates Rubber Co 
Gleason Works 
Greene, Tweed & Co 
Gries Reproducer Corp 


H 


Heim Co 

Heli-Coll Corp. 

Henrite Products Corp 

Houghton & Co., E. F. ... 26 

Hyatt Bearings Div., General Motors 
Corp 29 
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imperial Tracing Cloth 
industrial Timer Corp. 
nternational Harvester Co 


Johnson Rubber Co 
Jones & Laughlin Steel Corp 
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McGill Mfg. Co., Inc 
Mallory & Co., Inc., P. R 
Marman Div., Aeroquip Corp 
Meehanite Metal Corp 130 
Metals Disintegrating Co., Inc 
Michigan Tool Co., Cone-Drive Gears 
Div 
Minnesota Rubber & Gasket 
Co 
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National Acme Co 

National Screw & Mfg. Co 

National Tube Div., U. S. Steel Corp 

New Departure Div., General Motors 
Corp 


Onan & Sons, Inc., 


Pack Mfg. Co. 

Parker Hannifin Corp 
Parker Rust Proof Co 

Penn Metal Co., Inc 
Perkins Machine & Gear Co 
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Revere Copper & Brass, Inc 

Rochester Products Div., General 
Motors Corp. 

Rockford Clutch Div., 
Corp. i 

Rockwood Sprinkler Co., 
Div. 

Russell, Burdsali & Ward Bolt & Nut 
Co 


Borg-Warner 


Ball Valve 


S 


SKF Industries, Inc. 

Saginaw Steering Gear Div., General 
Motors Corp. 

Sciaky Bros., Inc. ‘ 

Schrader's Son, A., Div., Scovil! Mfg. 
Co., Inc. 
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9 Pistons 
10 Piston rings 
11 Rocker arm 


Parts treated with wear-resistant 12 Camshaft 


Parco Lubrite: 13 Rocker arm shaft 


ON OUhWDH = 


Automatic gear shift parts 14 Fan pulleys 

Power steering pump rotor 15 Camshaft eccentric 

Dip sticks 16 Ball joint suspension housing 
Valve guides 17 Oil pump cover 

Valve stems 18 Oil pump drive gear 
Distributor gear 19 Rearaxlepinionand ring gear 
Valve tappets 20 Differential pin 

Cylinder liners 21 Wheel bearing races 


The automotive industry shows how to 
save money by using Parco Lubrite 


Wearing surfaces—the vital parts that move 
or roll or slide against each other— can cost the 
manufacturer far more than their original 
price. 

If one of them fails prematurely in use, 
because of improper break-in, there's the cost 
of replacement, the field service charge, and 
the customer's ill-will to be reckoned with. 

To promote smooth, safe initial operation, 
to prevent galling, scoring and welding, and to 
lengthen subsequent life, friction parts should 
be treated with Parco Lubrite. 

This nonmetallic, oil-holding coating elimi- 
nates n.etal-to-metal contact during wearing- 


PARKE 


BONDERITE 


Corrosion resistant 
paint base 


aids in cold forming 
of metals 


BONDERITE and BONDERLUBE PARCO COMPOUND 


in, keeps a film of lubricant between bearing 
surfaces, provides priceless protection for frac- 
tions of pennies. 

Automobile manufacturers have cut field 
service costs by the use of Parco Lubrite. How 
about your product? Let the Parker technical 
representative investigate for savings! 


DETAILED TECHNICAL INFORMATION 


Technical bulletin, with 
photomicrographs and data, on Parco 
Lubrite wear-resistant coatings. 


Send for it. It's free. 


RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


PARCO LUBRITE TROPICAL 
wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 


rust resistant 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Off. 
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find a low-friction seal 
at positively seals a 
problem: that positively seals at 
extremely low pressures 


minnesota rubber’s 
money-saving new 


evidence: 


THE LINDSAY COMPANY, world's largest manufacturer of automatic home 
water softeners, uses three QUAD RINGs in its 1 t valve. Lindsay tested O-rings 
in the valve, but O-rings leaked at very low pressures. Then Lindsay tested QUAD 
RINGS, a revolutionary new seal originated and manufactured by Minnesota 
Rubber. QuAD RINGs sealed perfectly no matter how low the pressure. The Lindsay 
Company also found that it could open some of the tolerances on the valve parts 
and save money—because QUAD RINGS give such a good seal with low friction 

QuAD RINGS are injection molded. Denser, tougher. 4-lip action even seals at 
less than 1 psi! Only 60-100 micro-inch groove finish needed. No parting line on 
sealing surface. Eliminates ''spiral twist" 


QUAD RING is a Minnesota Rubber and Gasket Company trade mark 
free samples and technical brochure. Write today to: 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 201, 3630 Wooddale Ave., Minneapolis 16, Minn., Phone WEst 9-6781 
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gives PROCON PUMPS amazing performance 
in handling ALL TYPES OF FLUIDS 


GRAPHITAR LINER Mixing soft drinks . . . pumping chemicals, ethy- 
GRAPHITAR VANE 


glycol, ammonia . . . even pumping hot fats at the 
STAINLESS STEEL ROTOR : 


rate of 275 gallons an hour at pressures up to 300 
psi, is the every-day work of the dependable little 
Procon pump, manufactured by the Procon Pump 
and Engineering Company of Detroit, Michigan. 
The liner, vanes, end-plate bearings and the seal 
ring of this versatile, high performance pump are 
made of GRAPHITAR. The four GRAPHITAR rotor 
vanes run directly against a GRAPHITAR liner. By 
running GRAPHITAR against GRAPHITAR the self- 
lapping, self-lubricating, and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage ... the Procon pump operates at close 
to 100°% efficiency—indefinitely! In addition, the seal- 
ring retainer is made of GRAMIX™, a powdered metal 


product of the United States Graphite Company. 


For more information on GRAPHITAR 
and its many applications, write 
for Engineering Bulletins 


No. 20 and 21 


The seal, end-plate bearings, liner and 
vanes are self-lubricating GRAPHITAR 


GRAMIX seal-ring retainer 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW , MICHIGAN 
GRAPHITAR: elie a POWDERED METAL PARTS © MEXICAN” GRAPHITE PRODUCTS © USG" BRUSHES 





